VOLUME 77 


Principles in the Surgical Management of Mass 
Casualties 
H. Haskell Ziperman 
Epidermoid Cyst of the Spleen 
R. E. Lee and L. A, Arnspiger 
Extended Asystole 
Roger F. Milnes, Rients vander Woude, 
Herbert Sloan, and Joe D. Morris 
Polyvinyl Formalinized (Ivalon) Sponge in Repair of 
Diaphragmatic Hernia 
T. George Pesek and John I 
Leiomyoma of the Duodenum 
Kenneth C. Sawyer, Kenneth C 
and William C. Robb 
Effects of Acid Administered Intragastrically on 
Gastric Acid in Man 
Fernand R. Schmidt and George A. Hallenh 


Keeley 


Sawver Jr., 


Potassium, Magnesium, and Neostigmine for 
Controlled Cardioplegia 
Will C. Sealy, W. Glenn Young Jr., 
Ivan W. Brown Jr., Allen Lesage, 
Henry A. Callaway Jr., Jerome § 
and Doris H. Merritt 
Ganglioneuroma of the Cervical Autonomic 
Nervous System 
Nicholas P. D. 
Clinical and Surgical Aspects of Pancreatic 


Pseudocyst 
John M. Waugh and Thomas E 


Rupture of Arterial Plastic Prosthesis (Amylan- 
Polyethylene Tube) 
Ttaru Ohara and Shinicht Nakano 


Harris, 


Smyth and Vincent P. Perna 


Lynn 


Changes in Surgical Treatment of Chronic Duodenal 
Ulcers During Past Fifty Years 

Richard Lewisohn 
A Study of Cortical Oxygen Tension During Induced 
Hypotension 

Byron M. Bloor, Richard D. Floyd, 

Kenneth D. Hall, and David H. Reynolds 


AMERICAN MEDICAL 


NUMBEF 


Comparative Study of Urographic Contrast Media 
Loren FE. Hart, Maurice D. Sachs, and 
Hlarry Gra fald 

A New Dual-Purpose Gastrostomy Tube 
fred Tlurwit 

Anomalous Innominate and Right Subclavian Arteries 

Associated with Coarctation of Aorta 
L. C. Partyvka, S. W. French II, 
and G, F. Rume 

Isolated Rupture of the Ventricular Septum Due to 

Nonpenetrating Trauma 
FE. Converse Pewce IT, 
Freeman L.. Raz 

Acute Solitary Ulcer of the Cecum 
hacoh Rabnowitch, Phineas Rabinovitch 
Roger Lipton 


Harwell Dabbs. and 


Myoepithelial Hamartoma of the lleum Causing 
Intussusception 
Seymour Schwart 


md Toward M. Radzwm 
Mediastinal Masses 
ete and David Thoma 
Virchow's Metamorphosis of the Salivary Glands 
David D. Turner 


Effect of Pneumoencephalography on Fluid and 
Electrolyte Metabolism 
Burton L. Wise, Russell Hilf, and 
Vincent J. Pilegat 
Aspiration Treatment of Cardiac Tamponade 
ITenry P. Royster and Lewis H. Boshe 
Reticulum-Cell Sarcoma of the Duodenum 
Thomas C, Case, Charles A. Ribaudo, 
O. Halsted 
Relationship of Exophthalmos to Disorders of the 
Thyroid 
Willard Bartlett 


George 


Hypophysectomy in Man 
Olof H. Pearson, Bronson S. Ray, 
Mortimer B. Lipsett, Henry Hood, and 
Greenberg 


ASSOCIATION PUBLICATION 


= 
ER 
ae 
A.M.A. ARCHIVES OF 
2 
ck 


the clinical results are positive when 


NILE AN positive nitrogen balance 


The anabolic effects of Nilevar are quickly manifest both to the patient 
and to the attending physician. 


When loss of nitrogen delays postsurgical recovery or stalls 
convalescence after acute illness and in severe burns and trauma, 
Nilevar has been found to effect these responses: 


¢ Appetite improves ¢ The patient feels better 
¢ Weight increases e The patient recovers faster 


Similarly Nilevar helps correct the “protein catabolic state” associated 
with prolonged bed rest in carcinomatosis, tuberculosis, anorexia nervosa 
and other chronic wasting diseases. 


Nilevar is unique among anabolic steroids in that 
androgenic side action is minimal or absent in appropriate dosage. 


Nilevar (brand of norethandrolone) is supplied as tablets of 10 mg. and 
ampuls (1 cc.) of 25 mg. The dosage of both forms is from 10 to 50 mg. daily. 


Research in the Service of Medicine. 
G. D. SEARLE & CO., CHICAGO 80, ILLINOIS 
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the unique nitrofurans eliminate 


pathogens 
problem pathogen: 


“The ability of this organism to adjust to its antibiotic environment 


is one of the major problems in medicine today.’’* 


FURACIN CASE REPORT: STAPHYLOCOCCAL OSTEOMYELITIS 


Severe compound fracture of right foot led to a large, 
open ulcerated wound on the sole, with tarsal bones 
exposed and necrotic. Despite extensive debridement, 
removal of necrotic oone and attempted closure with 
a pedicle flap, the wound failed to heal and developed 
considerable purulent drainage. 


Culture of pus revealed Staphylococcus aureus, re- 
sistant to all antibiotics tested, but sensitive to 
FURACIN. Daily irrigation was instituted, employing 
1 part of FURACIN Solution to 4 parts normal saline. 
Depths of the wound were reached with a long +20 
needle on a 20 ce. syringe. 


within a 
few days, stopped completely after 2 weeks of irriga- 
tion with FURACIN Solution. The open space beneath 
the pedicle flap gradually filled with healthy granula- 
tion tissue, and 6 weeks after institution of FURACIN 
treatment, healing was complete. 


Purulent drainage decreased considerably 


In clinical use for more than 12 years and today one of the most widely prescribed 
topical antibacterials, FURACIN—like other nitrofurans—remains effective against 


pathogens which have developed, or are prone to develop, resistance to antibiotics. 


Available as Soluble Dressing, Soluble Powder, or 
Solution. Also in Vagina! and Urethral Suppositories 
and in special formulations for eye, ear and nose. 


Products of *Koch, R., and Donnell, G.: California Med. 87:313, 1957. 


Eaton Research EATON LABORATORIES, NORWICH, NEW YORK 


3 
he > 
i 
» 
‘ 
ae 
= 


Instructions to Contributors 
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Worry. About the operation he’s just had—will 
it be successful? About his job—the boss said 
nothing would be changed, but did he really 
mean it? 

You will find that ‘Dexamy!’ helps combat post- 
operative “‘blues” and worry. Dexamyl’s smooth, 
“normalizing” action frequently replaces mild 


c 


depression with a feeling of confidence and 
optimism. ‘Dexamyl’ encourages convalescence. 


A combination of Dexedrine* (dextro-amphet- 
amine sulfate, $3.K.F.) and amobarbital, 
Dexamyl* is available as tablets, elixir and 
Spansule* sustained release capsules. 


Smith, Kline & French Laboratories, Phila. 
*T.M. Reg. U.S. Pat. Off. 
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THE ORIGINAL MEPROBAMATE 


DISCOVERED & INTRODUCED BY 


WALLACE LABORATORIES 


NEW BRUNSWICK, NEW JERSEY 


effective 
for 
anxvety, 
tension 
and 
imsomnia 


= reduces preoperative fear 
s helps ensure natural sleep 
without morning hang-over 
# no significant lowering 

of blood pressure 

# no respiratory depression 
a well tole rated, 

relatively nontoxic 


1. Rushia, E. L.: Preliminary 
report on the use of meprobamate 
for pre-anesthetic sedation. 
J.M.A. Georgia 46:93, 

March 1957. 

2. Lamphier, T. A.: The role of 
meprobamate in postoperative 
surgical care. Ann. New York 
Acad. Sc. 67 :810, May 9, 1957. 
3. Kern, E. C.: Preoperative 
sedation with meprobamate 
(Miltown) in surgery of eye, ear, 
nose and throat. Eye, Ear, 

Nose & Throat Month. 36: 408, 
July 1957. 
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Wh ti ict 
are indicated e e e Surgery is history, day-after-day history ! Much of it history 
that should be recorded on film. True with unusual cases! True with usual cases 
’ involving unusual technics! True wherever there’s opportunity for group discussion ! 


Surgery: Transection of right upper lobe bronchus 


3 ... the Cine-Kodak Special I] Camera is recommended 


If the case is worth filming, it’s worth filming with 
a Cine-Kodak Special Il Camera. First, because 

as a basic 16mm camera it accepts a full range of 
superb Kodak Cine Ektar Lenses, and its 
two-lens turret accepts any combination of these 
lenses. Second, its reflex finder shows the exact field 
covered at all distances, establishes sharpness of 
focus, eliminates parallax problem. Third, long- 
running spring motor and quick interchangeability 
of 100- or 200-foot film chambers permits getting 
all of the action. The “Special II” is a camera of 
great versatility —hailed everywhere for the perfection 
of its work. List, from $1,365 


For further details see your 
Kodak photographic dealer or 
write: 
WANS 2S 
TRADE MARK 
Serving medical progress through Photography and Radiograph 
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Anorexia upon arising must often be dealt with 
as part of a therapeutic regimen. In addition to the 
well-known syndrome of early pregnancy, several 
other causes of ‘breakfast anorexia” are recog- 
nized. Generally psychological in character, they 
include fear or lack of enthusiasm in facing the 
day, distaste or intolerance for the fried and fatty 
foods commonly served at breakfast, and habit 
patterns such as late rising with the inevitable 
morning rush. Obese patients who ‘“‘cannot”’ eat 
breakfast tend to overeat during the day in order 
to overcome the deficit. 


When “breakfast anorexia’’ must be overcome, 
physicians find that a dish of steaming oatmeal as 
the main food at breakfast is a great help in the 
solution of this problem. Its inviting warmth and 
delicious taste make the oatmeal dish appealing 
even when appetite is poorest. It also provides 
readily available energy for a morning of produc- 
tive work; it helps to allay hunger throughout the 
morning; it makes a notable contribution to the 
day’s nutritional needs; it is low in fat, and is 
easily digested. 


Oatmeal is richer in protein than all other whole- 
grain breakfast cereals. It ranks among the highest 
in thiamine, and contributes other B vitamins as 
well. It is outstanding for its iron content. 


The correction of “breakfast anorexia’”’ can be 
made easier in many ways by a morning dish of 
oatmeal and milk, so quickly and easily prepared, 
IN POSTSURGICAL NUTRITION and so gratifying. 
oatmeal finds a well-merit- 
ed place as soon as feed- Quaker Oats and Mother’s Oats, the two brands 
ings no longer need be of oatmeal offered by The Quaker Oats Company, 
are identical. Both brands are available in the 
blandness aid in rapid, un- Quick (cooks in one minute) and the Old-Fash- 
eventful re-alimentation. ioned varieties which are of equal nutrient value. 


The Quaker Oats @mpany 
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Principles in the Surgical Management of Mass 


Casualties 


LIEUT. COL. H. HASKELL ZIPERMAN (MC), U. S. Army 


Mankind has always been plagued by 


natural disasters which have produced 


large numbers of injured and dead. To 
these have been added the casualty produc 
ing capabilities of the atom bomb and. the 
that 


may be faced with a problem which’ for 


thermonuclear Weapon, so NOW we 


sheer magnitude is totally new in the an 


nals of mankind. For the first time a 


country at war may visit upon its enemies 


thousands or millions of simultaneously 


generated casualties, thus creating a great 
disparity between numbers of wounded and 
numbers of professional personnel avail 
able for providing treatment. The destruc 
tion produced by thermonuclear weapons 
will probably disrupt lines of communica 
tion, electrical 


transportation, and power 


for days, and perhaps weeks, will 
compound the disproportion between num 
bers of casualties and medical capabilities. 


This 


zation of medical personnel. In 


will render more difficult the mobili 
addition, 
in the event of a thermonuclear attack, it 
is felt that not one or two strategic targets 
that, 


instead, many throughout the country will 


will be chosen for destruction but 
be struck simultaneously. Such a situation 
will make it necessary that each industrial 
complex handle its own wounded and dead 
with facilities and personnel available in 
Submitted for publication Feb, 10, 1958 
Director, Department of Military Medicine and 
Medical School, Brooke 
Medical Center, Fort Sam Houston, Texas 
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Army 


Service 


the immediate area In the event of 


ground burst, persistent radioactivity in the 


complicate and 


area of destruction may 
render hazardous all attempts at rescue o1 
first aid. If we add to all of the above the 
fact that necessarily there will be a short 
age of hospital beds and stockpiles of sup 
plies, we have presented a problem which 
can be staggering in its magnitude to the 


uninitiated, 


The Problem 


Phe medical management of large num 
bers of sick or injured, whether they result 
from epidemic disease, combat, or disaster, 
involves the establishment of an organiza 
that consideration 
This 


management 


tion takes inte every 


essential of proper care. orderly 


process of medical insures 


that wherever possible each patient will 


receive treatment in proportion to his de 
gree of morbidity and disability and that 


under no circumstances will the lives of 


the many be jeopardized by the medical 


needs of the one or the few. To insure 


this 
organization be established and tested priot 


proper functioning, it is essential that 
to the disaster to determine its capability 
for carrying out its stated funetion when 
required to do so 

The 


en masse is a surgical problem, which en 


initial management of the injured 
tails the sorting of casualties to determine 


priority. for treatment, evacuation, and re 


- 
> z 
z ° 
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turn to duty; it entails the emergency 


treatment of these wounded in order to 
save life and limb; it entails the surgical 
treatment of those injured requiring opera- 
tion, and it entails the postoperative man 
casualties submitted to 


agement of those 


surgery. Necessarily, with large numbers 
of injured, each phase of care consumes a 
considerable period of time, so. that, even 
with the best organization, a considerable 
time lag between wounding and treatment 
This 


bidity and mortality, To illustrate: An atom 


will ensue. results im increased mor 
bomb dropped on city XN, with a population 
of 30,000, 14,583 injured. A 


census of the area reveals 600 physicians 


results in 


(1 per 500 population) who can be mobil 


ized to care for these casualties. On the 
basis that one sorting team, consisting of 
about 30 people, can sort and initiate emer 
gency medical treatment for 50) casualties 
per hour, sorting of these casualties would 
require 291 hours. 
this 


hours. Of these 14,583 injured, by elimi 


lf eight sorting teams 


were used, could be reduced to 37 


nating from consideration those re 
quire only domucilary care and those with 
minor wounds who can be returned to duty 
after necessary first aid is accomplished, it 
is found after sorting that 6450) require 
hospitalization and surgical treatment. As 
suming that a surgical team can perform 
an average of 10.5 surgical procedures per 
24 hours (this is higher than average for 
a combat zone), then to accomplish this 
surgery in 24 hours would require 614 
With only 
60 physicians of all types in the area, and 
that 45 


while 15 give anesthesia, it would take 13.6 


surgeons and 614 anesthetists. 


assuming will perform surgery 
days to operate upon all of the casualties 


The 


sort and operate upon 14,583 injured with 


requiring surgery. time required to 


the physicians available in the area is thus 
15+ days. 

What is the added cost in mortality from 
this delay in surgery’ In Korea, where 
almost all casualties could be operated upon 


within 24 hours of the time of wounding, 
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the mortality rate was 2.40. This mortal 


ity percentage as applied to our 14,583 
349 deaths. It 


we assume that delay in treatment would 


casualties would result) in 
produce as much as 17 mortality, as im 
War, 


nonetlective im 


the Crimean where treatment was 


relatively saving life, an 


additional 2130, or a total of 2479, casual 
ties would die. 


It becomes obvious from the problem 


outlined above that no easy solution ts pos 


sible. A good deal of prior planning and 


preset organization, geared and trained in 


what we consider to be the essentials of 


proper management of masses of injured, 


Is an essential. How. shall) we plan and 


train such an organization? Ts there any 


thing im our. country’s past experience 


which such 


build, te 


which can serve as a base on 


organization can be built? To 
plan, to train in this fashion requires that, 
theoretical 


wherever possible, theory and 


thinking be subordinated solid. indis 
putable fact. Just such a body of fact and 
evidence based on the experiences Of the 
military medical services in past wars 1s 
available for military, as well as eivihan, 
use. True, the problem is not quite the 
same, since we have never before exper 
enced either great masses of simultaneously 
generated casualties or a large dispropor 
tion between numbers of casualties and the 
number of physicians available for treat 
ment. However, an organization which can 
and has handled as many as several thou 
sand casualties per day so etfierently as to 
among — the 


\\ orld 


Korean Con 


reduce the mortality rate 


wounded in action to the 4.5¢¢ of 
War II and the 2.40 of the 


flict deserves analy SIS 


A Solution 


Sorting. Sorting is the procedure by 


means of which the sick and wounded are 


classified according to type urgeney 


of conditions presented so that they can be 


properly routed to medical installations 


appropriately situated and equipped for 


their care. It 1s a continuous procedure 
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i. MANAGEMENT 


throughout the treatment chain and must 


be practiced installation by 
most mature surgeon avatlable. 
maxunum effectiveness, sorting must be a 
Nexible procedure, which not only takes 
Into consideration the over-all disaster pu 
ture or tactical situation but also considers 
changes in local medical capabilities which 
may alter the eriteria for return to duty 


and the priorities for treatment and evacu 


ation 

establishment Priorities \s omen 
tioned above, sorting has as its objective 
the organization of large numbers of cas 


ualtics so that) priorities for treatment. 


evacuation, and return to duty may be 
easily established 


More 
Vhis svstem was evolved 


by experience wars. At 


through several 
the present time we pride ourselves on. the 
fact that by its means no casualty is ever 


demied treatment, that treatment is usually 


commensurate with severity. of myury and 
quality. and number of facilities pet 
sonnel available, that) time lag between 


wounding and the institution of the rapv is 


reduc ed looa 


minimum, and that. because 


of its efficlencv, we ean accomplish the 


2reatest good for the largest number In 


past wars, as well as im most disasters. 


the concept of the establishment of prior 


tles Was based on an unfailing source of 


supplies for treatment and little or no dis 


proportion between numbers of casualties 


and quantity and quality. of medical 


pel 


sonnel available for treatment. In practice 


this has resulted in priorities for treatment 


usually being established on the basis of 


wound severity, so. that the most severely 
wounded enjoys the highest and the least 
severely wounded the lowest priority. Prior 


planning for the care of mass casualties 


due to atomic disasters makes it evident 


that some modifieation of our priority svs 
tem must be established in order to avoid 
disservice to the many in favor of the few 


because of limited treatment facilities, in 


adequate supplies, lack of medical 


Such a 


personnel 


modification provides 


Zipermam 


the 


‘| achiey 


ALTIES 


divided into four 


for all 


injured to be 
groups 

1. Casualties requiring minimal treat 
ment 

(a) Those who may be returned to duty 

(1) Small 


2) Simple fractures of small bones 


lacerations or contusions 


(3) Second-degree burns of less than 
extent but not involving face ort 
hands 

(4) Acute whole-body tonizing radiation 


100-150 rem 


dosage of 
(h) Nonettective who 


persons 


domicihary care 
) 


( ) 


Disabling minor fractures 

Burns of face or hands which inter 
fere with the person's ability. to care, for 
himself 


(3) Moderate neuropsychiatric disorders 
(4) Acute whole-body tonizing radiation 
dosage of 150 or more rem in the presence 


of early symptoms 


These casualties truly have no priority 
for treatment but in practice will receive 
their treatment early Ordinarily, the 
wounds are of such a nature that the treat 


ment they receive while being sorted is all 
the therapy that they require, and they can 


then be returned to duty or remanded. to 


domicihary care 


2. Casualties requiring immediate care 


(a) Those with hemorrhage from an 


easily aecesstble site 


(bh) Those with rapidly correctible me 


chanical respiratory defects 


(¢) Those with severe crushing wounds 


of extremities 


(d) Those with incomplete amputations 


te) Those with severe lacerations involy 


ing open fractures of major bones 


(/) Those with severe burns of the face 


and upper respiratory tract) necessitating 


tracheotomy 
The casualties in Group 2 will enjoy the 
highest priority for surgical treatment be 


cause a relatively short procedure will 


suffice to save life. More definitive surgery 
* Roentgen 


equivalent) mammal 


— 
= 


can then be delayed to a later date, accept 
Ing infection as the price of this delay. 
3. Casualties whose surgical treatment 
may be delayed without immediate jeop 
ardy to lite 
(a) Those with simple fractures of ma 
jor bones 


ib) 


without extensive bleeding 


Those with moderate lacerations 

(c) Those with second-degree burns of 
10% to 400 and third-degree burns of 
10% to 30 (after body fluids have been 
stabilized ) 


(d) 


ous system injuries 


Those with noneritical central nery 


This group is composed of casualties, a 
delay in whose treatment will probably lead 
to infection but whose lives will not other 
Wise be jeopardized by delay. The amount 
of delay between wounding surgery 
for this group depends on the total number 
of casualties with higher priorities who 
need treatment and the number of profes 
sional personnel available to institute sur 
gical treatment, 

4. Casualties whose therapy will be ex 
pectant 


(a) Those with critical injuries of the 


central nervous system or respiratory svs 


tem 

(hb) Those with penetrating or perforat 
ing abdominal wounds 

(¢) Those with multiple severe injuries 
critical in nature 

(d) 


areas (400 or above) 


Those with severe burns of large 


lethal or 
supralethal doses of total body radiation 


(e) Those with established 


The expectant treatment for Group 4 cas 
ualties will not be one of masterful neglect 
but will, instead, consist of that resuscita- 


tion and 


emergency medical treatment 
which the available facilities, total supplies, 
and number of professional personnel per 
mit. Theirs will, however, be the lowest 
priority for surgery because the operative 
procedures required are lengthy and tech 
nically complicated, so that an operative 


procedure on one of these casualties would 
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theoretically jeopardize the lives of several 


casualties in) other priority groups 


creased loss of life in this group is ac 


cepted as a necessary consequence of this 


low priority for surgery. 
Treatment Considerations 


Any 


treatment given to the victims of disaster 


early 


should be directed toward saving life and 
limb. Additionally, every effort must 
made to insure that physical deterioration 
is arrested or prevented the interval 
between the institution of emergency medi 


\s is 


true during conventional warfare and nat 


cal treatment and definitive surgery. 


ural disasters, the extent of treatment given 
early after nuclear bombardment wall de 
pend upon the number and types of myured 
and medical capabilities regard per 
Where 


emer 


sonnel, supplies, and equipment. 


these capabilities are limited, only 
gency medical care may be possible, SO 
that definitive care may have to be delayed 
Because of the magnitude of the casualty 
located be 


vond the perimeter of destruction but close 


load, any medical installation 
to the site of disaster may have to provide 
emergency medical treatment for a period 
of days, even though this is thought: of 


Phe 


thus 


as primarily a function of aid stations 
provision of this type of care may 
preclude, or at least limit, the amount of 
definitive treatment which can be provided 
With the 


masses of casualties in a disaster zone, or 


early. congregation of huge 
when medical installations have been wiped 
out by the detonation, emergency treatment 
facilities will have to be established proxi 
mate to the site. These can provide life 
saving treatment of maximal effectiveness 
because the physical deterioration meident 
to the rigors of travel in untreated casual 
will thus be avoided. As in 


ties conven 


tional warfare, the danger to medical 


personnel inherent in close-in medical sup 
port will have to be weighed against the 


lifesaving potentialities of these 
tions. 


First lid 


wars, first aid and rescue have been func 


and Rescue.--During past 


Vol. 77, July, 1958 


: 
| 
A 
. 
; 


SURGICAL MANAGEMENT OF MASS CASI 


tions of the medical serviee, carried out by 
enlisted men trained to perform these pro 


cedures In past, relatively limited dis 


asters, they have been performed — by 


well-trained police, firemen, and Red Cross 


workers, assisted by willing but untrained 


volunteers. Because of the huge number of 
injured anticipated in the event of thermo 
nuclear will become 


disaster, 


functions to be 
If they 


maximal efficiency 


for these 


assumed mostly 


by volunteers. are to funetion with 


and) produce minimal 


mortality, they will have to trained 


Pheir use will avoid) further dissipating 


already overtaxed medical capabilities by 


permitting all medical and auxthary medi 
cal the 


personnel to concentrate on per 


of emergency medical procedures. 
With adequate training in first aid, self-aid, 


md buddy aid, physical deterioration and 


death can be held to a minimum until medi 


obtained These first-aid 


cal help Can be 
tneasures Will consist essentially of bandag 


ing and splinting of those minimally 


wounded, who can then be returned to duty 


so that they may aid in fighting an 


enemy or in the care of more. seriously 


injured, Directed toward — the severely 


wounded, these measures may consist not 


only of bandaging and splinting but also of 
control of hemorrhage, correction. of cer 
tain respiratory defects, and alleviation of 
pain. In this group, physical deterioration 
will thus be prevented considerable 
percentage of casualties until they can be 
evacuated to where medical help is avail 


able. 


nulitary personnel permitted to devote their 


Obviously, the number of — tactical 


time to this function will depend on. the 
nulitary situation and on the commander's 
to tactical ac 


need and ability out 


On 


Carry 


tivity. the other hand, any tactical 


organization which neglects this training in 
first aid for nonmedical soldiers may con 
demn tiself to failure, for, with present-day 


potentialities for the mass production of 


casualties, this ability of an organization to 


bind its own wounds may be the factor 


Ziperman 
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which can mean the difference between 


and defeat, 
VWedical 


treatment 


Victory 


I:mergenc\ Treatment 


gene, medical is concerned with 


the performance by medical personnel of 
those procedures which save life and limb 
the in 


or prevent clinical deterioration of 


jured directed to 


the 


These pre wedut es 
the 


are 


ward resuscitation of casualty 


whose wound severity is such that active 


effort is reoutred to ameliorate or stop the 
specific dynamic action of the injury. They 


will consist of the treatment of shock and 
the performance of certain essential surgi 


The 


wounded 


cal procedures treatment 


the 


of shock 


consists 
When 


expanders, 


among mainly of 
tHhuid re placement 


blood 


plasma, serum albumin, and dextran, should 


available. whol 


and plasma such as 


be used when indicated. The use of larg 
amounts of expanders per casualty is 
None 


any OXygen-carrying capacity, so that trans 


Tit) 


without 


danger of them provides 


fusions of more than 1500-2000 ce 
deleterious to the 


recoverv of the patient 


plasma, when used in’ Korea, was 


lo 


responsible for serum hepatitis in 20¢ 


25% of all recipients Dextran causes 


bleeding tendeney in numbet 


a significant 
of wounded. During the emergency period 
of mass-casualty management, the availabk 
blood 


be reserved for those patients in the imme 


and plasma-volume expanders mus 
diate and delayed treatment groups who 
may benefit most from the available fluids 
The highest priority for fluid replacement 
should be reserved for those casualties in 
whom bleeding is controlled. for this pro 
vides the most profitable utilization of thes« 
substances conserves 


the available 


fluids, 


In all probability, intravenous fluids and 


equipment will not be available. 
Water by mouth or water reinforced with 
be 
Hypoder 


moclysis and proctoclysis, which are simple 


reat lily 


electrolytes (salt and soda) may the 


only supporting fluids available. 


in application, safe, and relatively effective. 


may have to be used in lieu of intravenous 


| 
be 
| 
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therapy. Whenever possible, those injured 
with burns of less than 206 extent should 
receive oral fluids. Those persons with 
burns of to extent should receive 
a high priority for parenteral fluids, pro 
vided they cannot tolerate oral fluids. 
Iessential surgical procedures are those 
which are lifesaving if performed. early, 
and, as such, may consist of tracheotomies 
for respiratory obstruction, the application 
of occlusive dressings for sucking chest 


wounds, thoracenteses for the thoracic- 
wounded with respiratory distress, the re 
lef of tension pneumothorax by means of 
an mtercostal needle and flutter valve, the 
completion of partial amputations, — the 
splinting of major fractures, and the rein 
forcement of dressings where indicated. 
Whenever possible, vascular injuries of the 
extremities should be treated with pressure 
dressings. Tourniquets should be used only 
as a last resort, for in a mass-casualty situ 
ation their use accepts probable amputation, 
Detinitive medi 


Definitive Treatment. 


cal care is concerned with the institution 
of indicated specific surgical procedures in 
keeping with the priority of treatment es- 
tablished. 


of casualties and the relatively limited medi- 


Because of the large numbers 
cal capabilities, certain short cuts and com 


romises therapy have to be 


established. It 


may 


must be understood and 


accepted in advance that these may produce 
an increase in morbidity, but little, if any, 
desirable 


increase in mortality. They are 


only insofar as they permit the definitive 


care of more casualties per unit of time. 


Among these may be the necessity for liga 
tion of. major vessels rather than their de 
Implicit in this 


that 


finitive suture repair. 


decision is the knowledge with its 
application we can prognosticate an ampu 


World War II, 


which resulted after 


tation rate of 49%, as in 
17% 


the suture repairs of the Korean conflict. 


rather than the 


Splints may have to serve for definitive 
full 


anticipation of an increase malunions 


alignment of closed fractures, with 


and nonunions, which will cause in 


AM. A. ARCHIVES OF SURGER) 


crease in morbidity, This can be corrected 
The 


facial wounds through easily 


at a later date when time permits. 
tacking of 
identified structures may be a substitute for 
early coaptation of wound edges, provided 
Wwe appreciate the additional care imposed 
by oral fistulae resulting from this type of 
surgical technique. At the earliest possible 
time, cosmetic repair will have to be detini 
tively accomplished. 
Because more than 3506¢ of all missile 
trauma is anticipated to involve the extrem 
ities, and because lack of proper surgical 


care is likely to lead to gas gangrene and 


other life- and limb-jeopardizing infections» 


ina large percentage of cases, it is felt that 
debridement of extremity wounds is likely 
lo cOMprise a large part ot specitic treat 
ment. The cardinal principles of this ther 
apy are as follows: 

1. Ineisions should be made in the long 
axis of the extremity except where wounds 
are over a flexion crease. 

2. The 


enough to permit adequate exposure of the 


skin incision should) be long 


underlying, devitalized tissue. 


3. Only a minimal amount of skin 


should be excised, 

4+. The fascia must be opened to the full 
extent of the skin incision. 

5. [excision of devitalized muscle is con 
tingent upon (a) lack of contractilitv; ()) 
color change: (¢) lack of bleeding, and 
(d) change in consistency, 

6. Hemostasis should be complete, 

7. All debris in the wound depth should 
be flushed out with saline. 


Wounds 


marily, 


should not be sutured pri 
Instead, where possible, delaved 
primary closure in four to six days should 
be practiced. (Associated burns and radia 
tion injuries may complicate or delay at 
tempts at closure. ) 
Dressings should be applied firmly 
but not packed into the wounds. 

10. Open fractures should be similarly 


treated and immobilized. Metallic fixation 


should be avoided. In joint injuries only 
the capsule should be closed. 
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Proper application of these principles 
within 24 hours of wounding should serve 


to minimize infection and morbidity. With 


delay, the incidence of gas gangrene, teta 
nus, and other infectious will rise. Anti 


Inoties, if available, should be given early 


to most injured. Under no circumstances 
can they be considered as a substitute for 
surgical treatment. They should serve, in 
stead, as a means of delaying the invasive 
stage of wound infection and thus render 
less dangerous to the casualty the expected 
delay in treatment. Only one, or at most 


two, potent broad-spectrum antibiotics 


should be used for this purpose, and their 
be continued for ‘at least. five 


use should 


days. The patient’s clinical condition and 
availability. of supplies will determine the 
agent employed, the route of administra 
the duration of 


the 


tion, and and 


dosage 


treatment. Regardless of antibiotic 


resistant bacterial strains will 


This the 


tion of additional antibiotics at a later date. 


employed, 


develop, will necessitate utiliza 


In spite of delay in) debridement, toxoid 


should) serve to minimize the incidence of 


tetanus for those casualties previously ac 


tively immunized. single stimulating 
dose will suffice. For those casualties not 
actively immunized, tetanus antitoxin will 


he required, 

Without exploration, the extent and seri 
ousness of injuries to the abdomen, thorax, 
and central nervous system are difficult to 
determine because simple wounds of en 
trance Frequently lead to extensive damage, 
requiring skill and time to repair. As was 


demonstrated in) Korea, in 906¢ of the 


Cases thoracic wounds respond well to 


thoracentesis. Those casualties with per 


forations of the mediastinum, those with 
rapid accumulation of hemothorax or pneu 
inothorax after aspiration, and those with 
cardiac tamponade not responsive to para 
centesis are in need of extensive thoracic 
surgery. Craniotomy, laminectomy, thora 
cotomy, and laparotomy are time-consum 


With 


these mav have to be deferred initially, so 


ing. huge numbers of casualties, 


Ziperman 


ALTIES 


that primary attention may be directed to 


the many casualties with reasonable 
chance for survival. When available, how 
ever, treatment modalities, such as blood 
transfusion, intubation, antibtoties, and 


Wangensteen suction, should not be denied 


to these severely wounded. 


In a disaster, the number of casualties 


with burns and their severity will vary 


with circumstances. In thermonuclear 


disaster, a significant number of all living 


injured may be burned. These injuries 
may vary in severity from flash burns of 
exposed body surfaces to almost total body 
burns. This severity will depend upon the 
size of the weapon used, the position of 
the patient in relation to ground zero, and 
the the 


With 


dressings will be in short supply, so. that 


combustibility of environment 


huge numbers of burn casualties, 


the open-air treatment of most burns must 


Those casualties with burns of 


duty may have dressings applied, for this 


prevail. 


less than extent who can return to 


would enable them to be gainfully em 
ploved. The local application of bland 
omtment may be effective in alleviating 
pain. Since burns almost inevitably be 


come infected, the use of a broad spectrum 


\vailable 


given freely and, where 


antibiotic should) be anticipated. 


fluids should be 


possible, exclusively by mouth, in the form 


ot Movyer’s solution «(3-4 gm. NaCl and 
1.5-2 gm. NaHCO, per liter). This ther 
apy should conform with any acceptable 
formula based on the percentage of total 


body surface burned The rate of adminis 


tration is regulated by urinary output, 


which should be maintained at 30 to 60 ce 


per hour. Initially, the local treatment of 


the burned area should consist of gentle 


cleansing and 
skin 


and 


trimming of loose-hanging 


tags. Avoidance of hard 


scrubbing 
skin 


avert the danger of precipitating shock. 


debridement of adherent may 


Because of the difficulties inherent in 
determining the amount of total-body radi 
the 


casualties may depend upon symptomatol 


ation received, medical care of these 


a 
2 
\ 


Here it is im 
the 


exposure 


ogy clinical findings. 


portant to remember that shorter the 


time interval between and the 
onset 6f symptoms the graver is the prog 
nosis. Lacking specific curative or pre 
ventive therapy, this type of injury presents 
no medical emergency. It may even be 
necessary tO use the less incapacitated ot 
these casualties to help in the care of other, 
more severely injured. When indicated, the 
active treatment of these casualties is di 
rected toward restoring to normal the fluid 
and electrolyte balance disturbed by the 
resultant vomiting and diarrhea. Adequate 


nutrition and rest, the restoration of a 
hemoglobin level of 10 gm. per 100 ce., and 
the control of infection with antibiotics are 
all considerations in this symptomatic treat 
radiation 


blood 


action on the hematopoietic system, wound 


ment. Lecause produces a de 


crease in formed elements by its 


healing may be markedly altered. This may 
be coupled with fluid and electrolyte im 
balance incident to gastrointestinal damage 
factors 


by exposure to radiation. These 


may dictate changes in the pre- and post 


operative management of burned — and 
mechanically wounded casualties with su 
perimposed radiation injuries. 

vital 


role in the management of mass casualties. 


Anesthetics and analgesics play a 


The anesthetic employed will depend on 
the availability of agents and of personnel 
qualified in its use. The anticipated short 
age of anesthetists will probably result in 
one qualified person caring for more than 
one patient at a time. Where indicated, it 
may be necessary for one anesthesiologist 
to supervise three or four technicians giv 
ing anesthesia simultaneously. In such a 
situation, and with the absence of needed 
equipment, only open-drop ether and chlo 
roform anesthesia may be used. Local and 
regional anesthesia may be prevalent. In 
such a situation, it is not wise to consider 
utilizing spinal anesthesia, because of its 
capacity for producing shock in already 
severely traumatized casualties. Thiopental 


( Pentothal) sodium is an excellent agent for 
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the production of anesthesia when the opera 
tive procedure to be performed is short 
and the casualty is not likely to go inte 
shock, 

The cardinal principle in the use of anal 
gesics is to use the smallest dose of the 
mildest agent needed to relieve pain. It 
possible, oral rather than parenteral agents 
should be employed, so as to conserve on 
Where 


opiates and other more powerful analgesics 


the need for needles and syringes. 


are required, the intravenous route is pref 
erable to the intramuscular one, especially 
When the 


gesic 1s administered, the time and size of 


for casualties in = shock. anal 


the dose should be indicated either on th 


casualty tag or with skin’ peneil on the 


casualty himself. Adherence to these prin 
ciples will serve to reduce the incidence of 
morphinism. 


Summary 


1. Thermonuclear warfare has the capa 
bility of producing hundreds of thousands 
or millions of casualties simultaneously. 


2. These casualties will consist of (a) 


those resulting from blast; (/) those result 
ing from burns; (¢) those resulting from 


(d) 


any 


nuclear radiation, and those resulting 


from a combination. of or all of the 


abe Ve, 


3. There will be a huge disparity be 
tween and medical 


numbers of casualties 


capabilities, 
4. Care of should be 
based 6n the proposition that we must do 


mass casualties 


the greatest good for the largest number at 
the right time and in the right place. 


>. Sorting is the key to the management 


of large numbers of casualties, for it is 


directed toward establishing criteria for 
return to duty, for priority for treatment, 
and for priority for evacuation, 

6. The treatment categories in a mass 
situation will be: minimal 


(b) 


delayed treatment, and (d) expectant treat 


casualty (a) 


treatment; immediate treatment; (c) 


ment. 
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be Dept. of Military Medicine and Surgery, Army 
Medical Service School, Brooke Army Medical 


7. The treatment of casualties may 
divided into (a@) first aid and rescue; (>) 
Center 

emergency medical treatment, and (c) de oe 


finitive surgical treatment. 
8. All treatment will be modified by a 


short cuts and COMpromises to permit car 1. Early Medical Management of Mass Casual 


Ing for a larger number of casualties per ties in Nuclear Warfare. Technical Bulletin MED 
unit of time, 246, Defense Department, Department I the 
Co Shaettfer Cc Spe 
l it eph R Shaetter (MC), Special As- Army, Oct. 12, 1955 
sistant to the Surgeon General, Department of s 
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162 :1438-1441 (Dec. 15) 1956 


of mass casualties YA 


of many important concepts im the management 
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Epidermoid Cyst of the Spleen 


Report of a Case 


R. E. LEE and L. A. ARNSPIGER, Dallas, Texas 


The first reported case of epidermoid 
cyst of the spleen appeared in 1929.'° This 
represents only one variety of Fowler’s 
classification of 265 recorded cases (to 
May, 1952) of splenic cysts.® 

Fowler’s pathogenic classification of non- 
parasitic benign cysts follows: 

I. Primary with cellular lining; component endo- 
thelium 

1. Congenital 

2. Traumatic 

Inflammatory 

(a) Infoliation cysts 

(b) Dilatation cysts: lymphangiectatic, poly- 
cystic disease 

Neoplastic cysts (also congenital) 

(a) Epidermoid { 

(b) Dermoid { 


(c) Lymphangioma 


noncomponent, epithelium 


(d) Benign, cavernous, and capillary heman- 
gioma 
Secondary; no cellular lining 
1. Traumatic (blood and serous types) 
2. Degenerative (liquefaction) 
3. Inflammatory (necrosis, tuberculosis) 


Report of Case 


A woman aged 33, secundipara, secundigravida, 
first became aware of soreness in her left rib cage 
on washing 1950. She 
was examined at that time, and it was thought 
that an enlarged spleen was palpable. A K. U. B 


windows, in February, 


film was obtained, which demonstrated a soft-tissue 
mass, having more the appearance of liver than of 
spleen. Excretory urography revealed a marked 
downward displacement of the left kidney. Further 
procedure was refused 

The patient was seen again in March, 1954, 
shortly after the delivery of her second child. The 
mass was definitely larger; she had developed 
dyspnea on exertion and found it very difficult to 
bend. Excretory urography was repeated, reveal- 
ing only marked depression of the left kidney 
by this exploration through a 


mass. Surgical 
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carried with 


The 


thoracoabdominal incision was out, 


removal of a large spleen postoperative 


course was uneventful. 

Grossly, the specimen measured 32 cm. in its 
greatest diameter. One-half of the surface was 
bluish 
half 


dull on the surface, resembling an area of infarc 


purple, smooth, and glistening; the other 


consisted of a large, pale, yellow-tan area, 


tion. On cut section, .a large amount (approxi 
mately 2000 cc.) of pale, yellow, turbid liquid was 
found to be present in a monolocular cyst. In the 


fluid were found large flecks of yellow, mushy, 


inspissated exudate, appearing purulent in’ char 
acter. 

The cyst lining was thick, trabeculated on one 
side, and of moderately fibrous consistency 
throughout 


The 


compressed, but normal, spleen 


It appeared to be an abscess wall 
remainder of the specimen appeared to be 
The microscopic report follows: “Sections from 
the cyst wall show it to have a stratified squamous 
The basement membrane of the 
The cells of the 


oval basophilic 


epithelial lining 
stratified layer is clearly intact 

stratified layer are composed of 
nuclei, surrounded by light eosinophilic cytoplasm 
Clearly outlined intercellular bridges are seen be- 
tween epithelial cells. No dermal appendages are 
seen, indicating purely an epidermal cyst of the 


spleen. On the side on which there was dense 


fibrous connective tissue, a stratified layer is seen 
on the cystic surface, with dense layers of hyalin- 


ized fibrous connective tissue on the opposite side.” 


Incidence 

Sixty per cent of the recorded cases of 
splenic cysts have occurred in females, with 
the majority in persons. below the age of 
40% With regard to epidermoid cysts, 13 
have been clearly reported in females and 
10 in males, the ages of the entire group 
being less than 34, 

The average age was 16.13 years, with 
17.4% of the patients in the first decade, 
56.5 in the second, and 26.1 in the third 
The total number of reported cases of epi 
dermoid cyst of the spleen is indeed small. 
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EPIDERMOID CYST OF SPLEEN 


Data on Twenty-Three Cases of Epidermoid Cyst of Spleen 


Author 


72 


Schneider * 
Pohle * 
Santy * 
Shawan 
Harding 
Montgomery, McEnery, & Frank 
Montgomery, McEvery, & Frank 
Gosset, Bertrand, & CGosset 
Lereboullet, Gregoiré, Bernard, & Ibarran 
Parnes 
Bostick 
Bostick & Lucia 
Paul 
Parker & Brown 
t 


= 


= 


& Stahlgren 
Linn & Ellias 
Soutter & Castleman 
Carnett, Bates, & Linney * 
Lahey Clinic 
Jameson & Smith 
Arnspiger & Lee ¢ 


* Case cited by Fowler. ¢ 
+t Cases reported since 1953 


Diagnosis 


Symptoms of splenic enlargement may 
include vague gastrointestinal complaints, 
dragging or a heavy feeling in the left 


upper quadrant,’ pleuritic or other chest 


10,20 


pain, or shoulder pain." 

Discovery of a mass by the patient or 
physician may be the initial finding, this 
12 of the 23 
accompanying Table. Diminished 
the left 


phragm are characteristic.* 


being true in cases in the 
breath 
sounds in base and a fixed dia- 
stated 18: 


“All clinical symptoms associated with these 


Montgomery and associates 
tumors may be explained on the basis of 
compression of surrounding viscera or ab 
dominal distress from the dragging weight 
of the splenic mass.” 

Displacement of the stomach, colon, or 
kidney, as seen in appropriate x-ray stud- 
ies, iS significant, 

Table, it will be 


noted that cases have been reported from 


In the accompanying 


6 months to 33 years of age, but predomi- 
nantly in the second decade of life. The 


duration of symptoms, where recorded, 


ranges from 2 weeks to 7 years, with the 
average 1.49 years. 


Etiology 


The origin of such cysts is obscure. 


Trauma, pregnancy, infection, herniation 


Lee 


Arnspiger 


Duration of 


Symptoms Presenting Sign or Symptom 


2's yr. Enlargement in left upper abdomen 
rei? Abdominal swelling 
4 mo Mass, left upper abdomen 
Mass, left hypochondrium 
mo. Pain, left hypochondrium 
5 mo. Mass, left hypochondrium 
4 mo. Left upper quadrant pain 
‘oyr Left upper quadrant swelling 
jyr Abdominal discomfort 
yr Left upper quadrant lump 
Painless left upper quadrant mass 
mo Swelling, left hypochondrium 
wk Pain near umbilicus and in left flank 
7 mo. Abdominal mass 
Left upper quadrant mass 
3 wk Rheumatic pain; fever 


Negro 


Epigastrie pair 
Mass, left upper quadrant 


of splenic tissue, preexisting lymphoangi 
omata, misplacement of the Wolffian body, 
and autochthonous formation are listed as 
possibilities." 

Bostick and Lucia * are of the belief that 
these cysts should be termed “metaplastic 
with stratification of 


mesodermal cysts 


mesodermal cells.” Linn and Ellias pre 
sent plausible arguments for the origin of 
epidermal 


cysts as embryonic anomalies 


arising from mesodermal cells. This ex 
planation would seem to us to be the most 


logical one. 
Pathology 
epidermoid cyst is most frequently sol 
itary, compressing the surrounding normal 
splenic tissue. Microscopic cysts may also 
be present. The cyst contains neither hair 
nor sebaceous material, but a chocolate, 
fluid The 


grossly, is trabeculated, resembling tendinous 


glistening cholesterol. lining, 
cords within the heart.* 

Microscopically, Fowler ® records several 
(1) the 
presence of (a) several layers of stratified 
squamous epithelium, (6) prickle cells, and 


criteria for the histologic diagnosis : 


(c) intercellular bridges, and (2) absence 


of keratinization or epidermal appendages. 


Comment 
Shawan credits Schneider (in 1929) with 
the first reported case of epidermoid cyst 


mo 
16 
991 
22 
14 
20 
19 
16 ) 
21 
R 17 
21 
22 M 
11 M 
11 
M 
Is M 
33 F 


of the spleen.'? Twenty-three cases were 


recorded by Fowler in 1953.6 Four case 
reports have appeared subsequently, in addi 
tion to the one included herein. 

The cases cited by Fowler of Dinand, 
Custer, Weil and associates, and Lang and 
associates have been excluded from this re- 
port, as it was felt that these did not fulfill 
the histologic criteria set forth by Fowler for 
The 


“serous cyst,” 


the diagnosis of epidermoid cyst.®1% 


case of Bergan, that of a 
is also excluded.® 

No sex predominance has been noted, but 
the majority of epidermoid cysts of the 
spleen have been reported in patients in 
the second decade of life. 
fatalities been reported in 


Two have 


surgery for this condition—one in a case 
in which the true nature of the condition 
was originally unrecognized,’* and the other 
from pulmonary embolism.’? Although al- 
tered coagulability following splenectomy 
may have been a factor, the death in the 
second case followed prolonged hospitali- 
zation, which is probably of greater sig- 
nificance. 

The origin of epidermoid cysts of the 
spleen is almost as obscure as the present 
ing complaint may be. Perhaps, as a greater 
number of these cases are reported, a com 
mon denominator will become apparent. 


Treatment 


After careful diagnostic exclusion of 
conditions for which splenectomy might be 
contraindicated, laparotomy with extirpa- 
tion of the involved spleen should be carried 


not within the of this 


out. It is scope 


paper to deal with the technique of splenec 


tomy. 
1511 N. Beckley Ave. (3) (Dr. Arnspiger). 
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Extended Asystole 


ROGER F. MILNES, M.D., Rochester, N. Y.; RIENTS vander WOUDE, M.D.; HERBERT SLOAN, M.D., and 


JOE D. MORRIS, M.D., Ann Arbor, Mich. 


Accumulated laboratory and clinical in 
formation indicates that the unhurried and 
meticulous correction of many intracardiac 
defects will require the benefits of total 
cardiac by pass. The addition of controlled 
cardiac arrest to the technique of 
total cardiac by-pass has certain positive 
advantages, which have been demonstrated 
by Melrose,’ Lam,? and Young.* The most 
important of the 
coronary blood flow and the quiet relaxed 
heart. 


these are absence of 


The duration of time for which a heart 
can be arrested safely during total cardiac 
by-pass is as yet undetermined. It is evi- 
dent from studies previously reported 45 
that at least 20 minutes of controlled asystole 
is well tolerated by canine and human 
hearts. The purpose of this study is to 
discuss induced asystole in dogs extended to 
60 minutes during total cardiac by-pass. 
Iextracorporeal circulation was maintained 
with a finger pump and a rotating stainless 
steel disk oxygenator ® that will provide up 
to two hours of safe cardiac by-pass in the 
laboratory 


Method 


Mongrel dogs, weighing 8 to 24 ke.. were 
anesthetized with 2.5 mg. of thiamylal (Surital) 
sodium per kilogram of body weight and placed 


on intermittent positive-pressure ventilation. A 
right thoracotomy was performed, and the superior 


and inferior venae cavae were isolated with tourni- 
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The 


animals given heparin sodium, 1.5 mg. per 


quets, ligated the 
kilo 


The pericardium was opened, 


azygos vein Was 
gram of body weight 
both 


the right atrium 


and venae cavae were cannulated throug! 
\ catheter was inserted into the 
femoral arterv, and the cannulae were connected 


to the perfusion apparatus. Before perfusion, the 
ascending aorta was dissected free and prepared 
for occlusion above the coronary ostia 

Total-body perfusion with the pump-oxygenator 
was begun with blood flow rates of 65 to 80 ml. per 


When the 
balanced 


kilogram of body weight per minute 


extracorporeal circulation was satis 
factorily, the ascending aorta was clamped above 
the coronary ostia. A solution * containing potas- 


sium citrate and magnesium sulfate then 
short No. 26 
into the aorta proximal to the clamp 
until 
The 
varied, but 15 ml 

in all of 


was 


injected rapidly through a needle 


The injection 


was continued alt gross evidence of heart 


action ceased volume of solution injected 


was sufficient to cause arrest 
Complete standstill occurred 
10 to 20 


triculotomy with exploration of the 


the dogs 


commonly within seconds. Right ven- 
right heart 
carried out 
blood 
aspirated, and thereafter the chamber remained free 
of blood 
residual coronary blood flow 
blood flow persists unless bronchial 


left heart is 


chamber was then After entering 


the right ventricle, the within it was 


during perfusion except for a limited 
This limited coronary 
flow into the 
completely excluded. Burroughs* 
experimented with induced asystole for 40 minutes 
and found that if the lung roots were not occluded, 
ventricular fibrillation ensued with release of the 
aortic clamp. In the experiments reported here, 
blood 


entering the left 
fibrillation 


bronchial artery flow was not prevented 


from heart, and ventricular 


was not encountered during asvstole 
After 


of 35 to 60 minutes’ duration had been accomp- 


extended to four minutes cardiac arrest 
lished, the right ventricle was filled with isotonic 


saline solution and the incision in the ventricle 


was repaired. The aortic clamp was released and 
the coronary arteries perfused with oxygenated 
blood. 


soon as cardiac contractions became regular and 
* This mM. of potassium 


citrate and 100 mM. of magnesium sulfate per liter 
buffered to 7.4 with sodium bicarbonate 


Perfusion of the dog was discontinued as 


solution contains 50 


i3 


f 
pe 


the heart was able to maintain a constant arterial 
The blood 

recorded 
The 


which survived were observed postoperatively for 


blood pressure over 100 mm. of Hg 


pressure and electrocardiogram were 


continuously during each operation. dogs 


it least two weeks 


Results 


ight normal dogs underwent controlled 
cardiac arrest and right ventriculotomy for 
35 minutes. All of the dogs survived and 
were considered normal after two weeks of 
None of 
veloped ventricular fibrillation upon release 


observation. these animals de 


of the cross-clamped aorta, and in each ani- 


mal coordinated myocardial contractions 


resumed within 30 seconds without mechan- 


ical stimulation. A gradual return of strong. 


cardiac contractions at a normal rate oc- 
curred spontaneously within three minutes 
in all dogs. Pressor agents were not neces- 
sary to maintain normal systemic pressure 
following controlled cardiac arrest of 35 
After 35 minutes of 
KKG in three of the 


eight dogs showed transitory depression of 


minutes’ duration. 


induced arrest, the 


the T-wave in Lead III. These changes in 
the T-wave disappeared within 30 minutes 
after release of the clamped aorta. 

and 
ventriculotomy were performed in 
dogs for 39 to 44 minutes. 


Controlled cardiac asystole right 
eight 
All of these 
dogs survived the arrest and were consid- 
ered normal during two weeks of observa- 


None of 


ventricular fibrillation 


tion. these animals developed 


upon release of the 
The three 
dogs of this group did not resume contrac- 


cross-clamped aorta. hearts in 
tions within 30 seconds without external 
assistance. Dilation of the heart chambers 
from coronary blood became noticeable, and 
mechanical stimulation was required to start 
the contractions, which then continued and 
became normal. One dog required two con- 
secutive compressions of the ventricle for 
start of regular contractions. Three other 
dogs in this group were unable to maintain 
normal blood pressure without the aid of a 
pressor agent in the first hour following 
dilute solution of 


controlled arrest. A 
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levarterenol (Levophed) was sufficient to 
sustain arterial blood pressure in these dogs, 
and, after one to one and a half hours, no 
additional assistance from 


pressor agents 


was necessary. All of the dogs in this 
group showed transitory depressed T-waves 
in Lead TIT after return of myocardial 
contractions, 

Twelve dogs underwent controlled asystole 


and right ventriculotomy for 50 to 60 
minutes. All but one of these dogs exhibited 
ventricular fibrillation upon release of the 
aortic clamp. Each heart that fibrillated was 
easily restored to regular rhythm with one 
shocks. In the first nine 
dogs in this study blood pressure could not 


or two electric 
be sustained over 100 mm. of Hg during 
the first two postoperative hours without 
pressor agents. After two to three hours, 
a gradual decrease of blood pressure oc- 
curred in five dogs, and, despite pressor 
agents, death occurred. The electrocardio 


gram in these five animals showed per- 


manent T-wave depression in Lead III 
Four of the nine dogs survived 8 to 12 
These 


anesthesia and appeared to have suffered no 


hours. animals recovered from 


injury from one and a half to two hours of 
The blo« | 


these four dogs stabilized between 80 and 


cardiac by-pass. pressure in 
100 mm. of Hg but could not be sustained 
above 100 mm. of Hg, even with pressor 
agents. At autopsy, one of these dogs had 
a massive hemothorax, while no definite 
etiologic cause of death could be found in 
the other three. The four dogs that) sur 


vived 8 to 12 hours showed T-wave de 
pression initially, but after one hour the 
electrocardiograms appeared essentially nor 
mal. The last three dogs in this experiment 
normal cardiac 


had a return of rate and 


output. These dogs showed normal EKG 
tracings within 15 minutes following re 
lease of the aortic clamp without the aid of 
pressor agents. Each of these three dogs 
suddenly died two to three hours after per 
fusion with apparent failure of the respira- 
tory center. Although all three sustained 


perfusion lasting one and a half to two 
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hours, blood chemistry values were not im- 
dicative of severe metabolic imbalance, and 
coagulation complications were not encoun 
tered. Postmortem study of the dogs re 
vealed no cause for their death. The disk 
oxygenator that was employed in these ex- 
periments has provided safe cardiac by-pass 
for two hours in the laboratory without 
serious sequelae, and so we do not consider 
that prolonged perfusion alone caused the 


death of these animals 


Comment 
Kinger > showed that an excess of potas 
sium ion in the coronary system will cause 
cardiac standstill in diastole. More recently, 
Wiggers,® Hooker,’ and Swan!! have in- 
jected the salts of potassium into the heart 
chambers or aorta to stop ventricular fibril- 


lation. Senning used methacholine 
Mecholyl), acetylcholine, and potassium 
chloride to stop cardiac contractions for a 
brief period. He was unsuccessful in pro 
ducing prolonged asystole because coronary 
perfusion was maintained and this quickly 
washed out the cardioplegic ions. 

Cardiac arrest has been induced by Lam # 
in normothermic dogs by injecting 5% 
potassium chloride into the chamber of the 
left ventricle. Dogs treated in this manner 
survived complete circulatory occlusion up 
to 30 minutes. In Lam’s experiments, car- 
diac massage was utilized to restore normal 
rhythm; this was usually preceded by 
ventricular fibrillation, which was abolished 
by electrical shocks. Melrose ! reported ex- 
periments with temporary cardiac standstill 
using potassium citrate. Young, Sealy, and 
associates ® made search for a_ safer 
cardioplegic agent. They found that both 
potassium citrate and magnesium sulfate 
when used alone would produce rapid 
cardiac asystole. Their studies indicated 
that magnesium sulfate alone caused an un- 
due incidence of fibrillation. A combination, 
however, of potassium citrate and magne- 
sium sulfate was found to eliminate the 
problems of fibrillation and allow at the 
same time a decrease in the concentration of 
potassium citrate. 


Milnes et al. 


Controlled cardiac arrest with cardio 
plegic agents is not hazardous in the lab- 
oratory when the limit of asystole is 
maintained below 25 minutes. Increase in 
the time of controlled arrest was extended 
to 35 minutes in normal normothermic dogs 
without any evidence of permanent myo 
cardial injury. After release of aortic o¢ 
clusion, ventricular fibrillation was not 
encountered and the myocardium was able 
to sustain cardiac output. Pressor agents 
were not required to aid the circulation when 
controlled arrest lasted 35 minutes. The 
transient T-wave changes noted in the three 
dogs could have resulted from several con 
ditions caused by induced asystole. The 
derangement of myocardial metabolism due 
to the cessation of coronary perfusion and 
the effects of cooling are important, among 
many possible factors. 

Most congenital cardiac defects requiring 
open cardiotomy can be repaired within 35 
minutes. Some, however, may require at 
least an hour for satisfactory repair. When 
arrest was extended beyond 35 to 44 min 
utes, several problems were encountered. 
One problem was the inability of the heart 
muscle to resume contractions despite a 
return of active coronary — perfusion 
Another cause for concern was the inability 
of the hearts of some animals to sustain a 
satisfactory blood pressure after release 
of the aortic clamp. This problem was over 
come satisfactorily by the administration 
of pressor drugs. A damaged heart might 
be expected to react even less efficiently, and 
it is apparent in these experiments that the 
consequences of induced asystole may be 
hazardous after 35 minutes. The electro 
cardiogram patterns in all of the animals 
arrested 39 to 44 minutes were similar, and 
all showed depression of the T-wave in 
Lead III after release of the aortic clamp. 
This change lasted from 30 minutes to an 
hour but disappeared after this period of 
time. 

There were no prolonged survivals in a 
group of 12 dogs that sustained induced 
asystole for’ 50 to 60 minutes. Nine of 
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these dogs exhibited a similar inability to 
regain normal myocardial tone and output 
after perfusion. The electrocardiogram in 
five of the nine dogs showed marked de- 
pression of the 
until 


T-waves, which persisted 
the animals died. These dogs died 
within three hours following perfusion, of 
a gradual failure of the circulation in spite 
In the other 
four dogs, blood pressure stabilized between 
80 and 100 mm. of Hg, and within one 
hour following asystole, depressed T-waves 


of the use of pressor drugs. 


in the electrocardiogram of these animals 


returned to normal. The clinical appear- 
ance of the four dogs was excellent, and it 
was expected that they would survive, with 
a gradual return of blood pressure toward 
normal. Death occurred, however, after 8 
to 12 hours. In one dog bleeding into the 
chest cavity caused death. 
death apparent in 
the other three. The last three dogs in this 


experiment sustained 60 minutes of arrest 


At autopsy, the 


cause of Was not 


and recovered normal myocardial tone and 
output without the aid of drugs. Their 
blood pressure stabilized at values over 160 
mm. of Hg in each instance. No evidence 
of myocardial injury could be noted in the 
electrocardiogram 15 minutes following re- 
lease of the aortic clamp. Although these 
dogs did not survive and the cause of their 
deaths was not definitely established, it was 
evident that not be 


indicted. It is our growing impression that 


cardiac failure could 
with greater experience with asystole for 
periods of one hour in normal dogs, the 
myocardium will tolerate 60 minutes of in- 
duced arrest. The improved status of the 
myocardium in our later experiments was 
the result of better management of cardiac 
dilation after release of the aortic clamp. 
An important problem which became ap- 


parent in this study was the management 


of the perfusion apparatus immediately be- 


fore and after induced arrest. It was neces- 
sary to increase the blood flow rate of the 
perfusion at least 10 ml. per kilogram per 
minute to assure a rapid and complete clear- 


ance of the cardioplegic drugs from the 
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coronary system. This was necessary, for 
without complete removal of the drugs, 
areas of decreased myocardial excitability 
ventricular fibrillation 


would persist and 


ensue. Oxygen content of the blood was 
maintained at maximum values following 
prolonged aortic occlusion in order to assure 
optimum conditions for myocardial recov- 
ery. After release of the aortic clamp in 
the dogs sustaining arrest over 44 minutes, 
it Was necessary to continue perfusion until 
the heart showed its ability to maintain a 
satisfactory output following electrical de- 
fibrillation, If perfusion was not continued 
the heart would dilate and become cyanotic 
It was necessary to continue perfusion as 
long as 45 minutes in some of these animals 


before cardiac output stabilized. 


Summary 


Induced asystole may be used as an 
adjunct to cardiac by-pass for the repair 
of selected cardiac defects. This method has 
been demonstrated to be safe, as evidenced 
by increasing clinical and laboratory data 
least 20 


The major benefits derived from 


for periods of time lasting at 
minutes 
induced asystoie are a quiet heart and the 
absence of coronary blood during open 
cardiotomy. 

Consistent survival was obtained in lab 
oratory dogs sustaining induced asystole for 
None of 


for 35 minutes fibrillated, and there was no 


35 minutes. the hearts arrested 
evidence of permanent myocardial injury in 
the electrocardiogram. 

When extended 
from 39 to 44 minutes, all of the expert- 


induced asystole was 


mental animals recovered. There was evi 
dence, however, of temporary myocardial 
injury. This was manifested by a slow 
return of myocardial tone and by transient 
T-wave changes in the electrocardiogram 

to 60 
minutes ended fatally in all of the expen 
It was notable that 7 


dogs revealed no evidence of 


Cardiac arrest extended for 50 
ments recorded here. 
of the 12 
permanent injury to the myocardium in the 


electrocardiogram. Increased experience in 
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sustaining these animals may result in a sat 
isfactory method of permitting consecutive 
survivals. 


At present, 35 minutes of continuous 


induced cardiac arrest seems to be a safe 


limit when used with total cardiae by-pass 


in normal dogs, 


15 Prince St. (7) (Dr. Milnes) 
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Polyvinyl Formalinized (Ivalon) Sponge 


in Repair of Diaphragmatic Hernia 


Results of Eaperimental Study 


1. GEORGE PESEK, M.D., and JOHN L. KEELEY, M.D., Chicago 


In most instances defects in the diaphragm 
can be closed by approximation of the edges 
with appropriate sutures. However, large 
defects are occasionally encountered in 
which this method of. repair may be im- 
possible or may result in sufficient tension 
on the sutures as to jeopardize sound heal- 
ing. This may be the case in defects which 
are congenital, traumatic, or the result of 
necrosis following infection. In bloc resec- 
tion of neoplastic disease may likewise re- 
sult in large defects. 

The methods previously used to repair 
large defects in the diaphragm can be placed 
m three categories: 1. Release of tension 
on the periphery of the diaphragm. This 
has been accomplished by shifting the <at- 
tachment of the diaphragm upward, as 
described by Donovan *; by mobilizing the 
adjacent chest wall by thoracoplasty, as 


proposed by Hedblom,!° 


or by limited rib 
resection, as advocated by Bird.* 2. Use of 
contiguous structures, such as renal fascia, 
as proposed by Rives and Baker '™; a lobe 
of the liver, as recommended by Neville and 
Clowes,!* and the latissimus dorsi muscle, 
as practiced by Chisholm.4 3, Repair of 
the defect with a patch of material. Autog- 
enous fascia lata, as described by Single- 


ton and Stehouwer,'® or cutis grafts, as 
recommended by Geever and Merendino °; 


metallic meshes,?®!% and, more recently, syn- 
thetic fabrics ? have all been used, 

Submitted for publication Jan. 15, 1958. 
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Surgery, 
Loyola 


When 


modified or when contiguous structures are 


diaphragmatic attachments are 
used, the scope of the operation and such 
hazards as immediate surgical complications 
or later recurrence may be additional risks 
in what is already a major procedure. There 
are objections to the use of patches of the 
materials mentioned.’ Thus, one hesitates 
to place metallic mesh in proximity to the 
esophagus or aorta. The development of 
abscesses is a hazard in the use of cutis 
grafts. 

An additional surgical approach is neces- 
sary to obtain autogenous fascia lata. Fresh 
homologous fascia lata has been shown to 
be a satisfactory material in animal experi- 
ments,'® but its value has not been estab- 
lished by clinical use as yet. The use of 
synthetic fabrics has shown promise but is 
still in the experimental stage. 

Polyvinyl (Ivalon) sponge has been 
used as plombage in thoracic procedures and 
after pelvic exenteration, in mammoplasty, 
in the repair of abdominal and thoracic wall 
defects, and as large-caliber blood vessel 
substitutes. It seemed reasonable to test its 
use in the repair of defects of the dia- 
phragm, and in 1955 we began a series of 
experiments to determine its suitability for 
this purpose.. Cooley, Grindlay, and Clag- 
ett? in a report published in May, 1957, 
described their use of a C-shaped piece of 
Ivalon to overcome defects in the esophageal 
hiatus at the time of hernia repair in this 
region. No other report of the use of 
Ivalon in the repair of diaphragmatic de- 
fects has come to our attention, although 
the material has been implanted in a variety 
of tissues to determine any reaction to it. 
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POLYVINYL FORMALINIZED SPONGI 


Materials and Methods 


from 7.2 to 12.3 kg., 


Anesthesia was provided by pentobarbi 


Twenty dogs, weighing 
were used 
tal (Nembutal) 


piration was accomplished by insufflation of room 


given intraperitoneally, res 


air through an endotracheal tube. In all instances 


the dogs received dextrose intravenously during 


the operative procedure. The left hemithorax was 


entered through a laterally placed Incision im the 


lower chest wall. Approximately one-third to one 


half of the muscular portion of the left hemi 


diaphragm was excised 
thick, which had 


Sheets of Ivalon 3 to 4 mm 


been sterilized by boiling in tap water for 30 
minutes, were sutured to the peritoneal side of the 
defect The 


interrupted and continuous 


diaphragmatic sponge implant was 


secured by means of 


sutures of 0000 cotton, achieving an imbrication of 


1 em. The chest 


1 


wall was then closed in lavers 


with cotton sutures. No drains were employed 


No intrapleural antibiotics were used; however, 
the dogs received daily injections of 300,000 units 
of penicillin for the first three days after operation. 
Later in the study, roentgenographic examinations 
were made after pneumoperitoneum was induced 
for better visualization of the diaphragmatic con 
tours. Animals were killed at intervals of 11%, 2, 4, 
6, and 12 months, at which time gross and micro- 


scopic studies were made. 


Results 


In the immediate postoperative periods, 


apparently as a result of anesthesia, two 


dogs died in the first 24 hours. The remain 


Pesek— Keeley 


Fig. 1.—Roentgenogram showing diaphragmatic 
contour six months after implant of sponge 
Pneumoperitoneum has been induced to show. the 
silhouette of the diaphragm 


ing animals recovered promptly and were 
normally active three to five days after 
operation. Normal diaphragmatic contours 


and lung fields were shown in x-ray studies 


Fig. 2. Photograph 
showing diaphragm of 
dog removed 12 months 
after implant of sponge 
The margins of the im 
plant are indicated by the 
arrows 


3 4 
4 
— 
3 
9 
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made at varying intervals in the postopera- 
tive period of observation (Fig. 1). The 
animals were killed, and autopsy studies 
disclosed firm adhesions between the Ivalon 
sponge and the lung, stomach, liver, and 
omentum in many of the animals. In no 
instance were any collections of encapsu- 


lated fluid noted about the sponge. In the 


animals killed after 12 months, the sponge 
insert was firmly incorporated in’ fibrous 
tissue, and it was difficult to identify in the 
gross specimen ( lig, 2). 

Microscopically, the findings which we 
noted were similar to those previously re- 
ported by Grindlay and Waugh,® and in 
a later paper by Cooley, Grindlay, and 
Clagett... The sections stained with hema- 
toxylin and eosin showed spaces irregular 
in size and arrangement, filled with faint 
blue material. Higher magnification dis- 

the bubble-like 


of these pale blue areas. 


closed porous appearance 


Between these 
spaces were infiltrations of collagen fibers, 
containing spaces lined by a_ single layer 
of cells, which may be vascular endothelium 

Fig. 3 


of sponge 
months the sponge is noted to be fragmented 
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or may represent atypical flattened fibre 
blasts. 

In the specimens studied one and one 
half and two months. after implantation 
there was a marked, but loose, fibrous in- 
the sponge, but 
inflammatory reaction was noted. After 


four. months the sponge appeared to be 


growth throughout no 


more compact and the connective tissue was 
After 


appeared 


denser, sparingly cellular. SIX 
the 


fragmented, 


months sponge trabeculae 
abundant 
After 12 


sponge Was 


and there was an 
reaction, 
the 


still seen, but the proportion of 


foreign body giant-cell 
months fragmentation of 
fibrous 
tissue to was increased. 


sponge greatly 


These microscopic findings at these inter 
vals are presented in igure 3. 

It becomes apparent, then, that for some 
reason a foreign-body-giant-cell reaction is 
provoked . four to six months after im- 
plantation of the sponge. The significances 
of this reaction is not understood at pres 
ent, but subsequent studies may show that 


this represents aq eritical period in the as 


Photomicrographs of specimens removed 11%, 4, 6, and 12 months after implant 
The darker areas represent sponge which at four months is more compact. At six 


At 12 months there is further fragmentation of 


the sponge to mere strands, with much more abundant fibrous tissue. 
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POLYVINYL FORMALINIZED SPONGE 
similation of the patch. A further study 
of this giant-cell reaction is to be under- 
taken. 


Summary and Conclusions 


Sheets of polyvinyl formalinized (Ivalon) 
sponge were used to repair experimentally 
produced diaphragmatic defects in 20 dogs. 
Roentgenographic examinations were made 
ifter pneumoperitoneum was induced in the 
tudy. Gross and microscopic examinations 
f the sponge implant were made at nec- 
ropsy at intervals from 1% to 12 months. 
indicated normal 


X-ray studies dia- 


phragmatic contours. There was a fibrous- 


tissue ingrowth throughout the sponge with 


fragmentation of the sponge. An abundant 
foreign-body-giant-cell reaction was noted 
four to six months after implantation of 
the sponge. In all animals the repair was 
intact, and at 12 months the sponge insert 
was firmly incorporated in fibrous tissue, 
ut it was recognized as such with diffi 
culty. 

The 


ippear to justify the use of Ivalon sponge 


results of this experimental study 


to close defects in the diaphragm of man. 


Stritch School of Medicine of Loyola University, 
706 S. Wolcott Ave. (12) 
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Leiomyoma of the Duodenum 


Report of a Case 


KENNETH C. SAWYER, M.D.; KENNETH C. SAWYER Jr., M.D., and WILLIAM C. ROBB, M.D., Denver 


The leiomyoma is the commonest benign 
occur with equal frequency in the jeyunum 
the 


and 
1 


tumor of the small intestine; about 


and ileum and the remaining 200¢ in 
the 
Meckel’s diverticulum are primary sites. 


duodenum. — Rarely appendix 
It is important to recognize and to treat 


smooth-muscle tumors early because of 
their tendency to bleed, to undergo malig- 
nant change, and, in certain instances, to 
the the The 


following case of a leiomyoma of the duo- 


obstruct lumen of intestine, 
denum is reported because of the unusual 
location of the tumor, the massive hemor- 
rhage which the tumor produced, and the 
problems the patient presented in blood 


replacement. 


Report of Case 


A 42-year-old woman was admitted to the hos- 
pital on Feb. 1, 1957, with the complaint of weak- 
ness. She had had a placenta previa but delivered 
child 


admission to the hospital. 


a normal five months before her present 


3efore and after delivery 
(1000 cc.) of blood to maintain 
volume 


she received 2 pt 
blood 


mained excellent, and she felt well until four weeks 


normal Her general condition re- 
before this admission. Then she began to tire easily, 
trembled, and had an annoying ringing in her ears. 
Between Jan. 1 and Jan. 28, 1957, she had passed 
No item 
in the history suggested preexisting gastrointestinal 
admitted to the 


copious tarry stools on many occasions. 


tract disease. The patient was 


medical service. 
Physical examination revealed a_ pale, sallow 


woman in no acute distress. The systolic blood 
pressure was 110, the diastolic 80, mm. of mercury 
Her pulse was 100 beats a minute. No physical 
abnormalities were demonstrable. The laboratory 
findings were as follows: hemoglobin 5.8 gm. per 
100 cc. of blood; erythrocytes 1,770,000; leukocytes 
5300 per cubic millimeter; differential blood count 
within normal limits. 
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A blood dyserasia was suspected, and bone mar- 
row studies were made. Studies of prominent elus 
ters of bone stained 


Wright's 


hyperplasia 


marrow — particles, 


stain, showed considerable erythroid 


The 


megakaryocytes, and platelets appeared normal in 


granulocytic eélements, adult 


number. The over-all bone marrow findings were 


considered normal and consistent with a response 


to bleeding. The patient’s prothrombin time was 
16 seconds: control time was 
of 


was considered indicated and 


12.5 seconds, with 
mean normal. Blood replacement therapy 
was instituted 
When the patient had received between 150 and 
200 ec 


legs and lower back and generalized itching 


of blood, she complained of pain in her 
The 
transfusion was discontinued, and diphenhydramine 
(Benadryl) and corticotropin were administered 
Thereafter the symptoms subsided, and no subse 
quent hematuria or hemoglobinuria was observed 
Retyping did not demonstrate any incompatibility 
between the 


transfused blood 


Studies included cross matching by the 


patient's and the 
Coombs 
technique. The following day, 80 units of cortico 
tropin, 10 mg. of prednisolone, and 500 ec. of re 


suspended red cells were given to the patient, 


without any untoward effects. 

Gastric analysis, the Co™-labeled-Bi test, retu 
ulocyte count, and tests for abnormal clotting and 
clot retraction were all carried out in a_ routine 
manner and found to be within the limits of normal 
Roentgenograms of the upper gastrointestinal tract 
demonstrated a mural defect 2.5 cm. in diameter 
in the descending loop of the duodenum just distal 
to the area where the radiologist thought the com 
mon bile duct should be (Fig. 1). Proctoscopic and 
roentgen studies of the colon failed to show any 
other lesion which could be responsible for the 
patient's loss of blood. 

On Feb. 3, after careful cross matching, another 
whole blood transfusion was attempted. The pa- 
tient had severe generalized itching, dizziness, and 
The im- 
mediately discontinued; antihistaminics and steroid 
therapy were again instituted, and the patient felt 
well. Again, no evidence of sensitization could be 
demonstrated by the Coombs test. Between Feb 
3 and 12, seven 500 cc. units of resuspended red 


blood cells, each preceded by 80 units of cortico- 


loss of consciousness. transfusion 


Was 


é 
| 
| 
pe 
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LIOMYOMA OF DUODENUM 


Fig. 1 
loop of the duodenum 


were 
Fel 


10 the patient’s hemoglobin was 16 gm. per 100 ce 


tropin and 10 mg. of prednisolone t. i. d 


given, without any unfavorable results. On 
of blood and the hematocrit reading 50% 
On Feb 


formed on 


12 an exploratory operation was per 


the basis of a bleeding tumor of the 


The 


duodenum abdomen was entered through a 


right rectus There was a firm mass in 


the anterior surface of the midportion of the 


duodenum, At first it appeared to extend into the 


pancreas. The common bile duct was opened im 


mediately below the entrance of the evstic duct ; 


a probe was passed down the common bile duct 
into the duodenum without difficulty, and the duo- 


denum was opened. It was obvious that the tumor 


neither originated in nor encroached upon the am- 
pulla of Vater. 
The tumor, together with a contiguous cuff of 


normal duodenum, was excised and sent to the 


laboratory Frozen-section studies of the excised 


tumor suggested benign leiomyoma. The duodenum 


was closed transversely with two layers of fine 


gastrointestinal suture and one layer of cotton 


suture placed through the musculoserosal layers 


of the duodenum. A No. 12 F. T-tube was sutured 
into the common bile duct. The duct 


with fine suture and the tube brought out through 


was closed 


a stab wound. The abdomen was closed in layers 
of fine absorbable surgical (gut), cotton, and silk 


suture material. 


Sawyer et al 


Roentgenogram demonstrating a mural defect 2.5 ¢ ! an n the descending 


The 
10 gm 


there 


Pathology surgically removed specimen 


weighed and measured X<2.5 em. To 


one side was a_ well-demarcated, rubber 


tumor, which measured 2.522 cm. The over 


Iving mucosa was intact and showed no ulceratior 


at the time of examination (Fig 2) There were 


irregular, flattened, stellate-shaped areas, intet 


preted as probable sites of healed ulceration. These 


gave the mucosa a lobular surface. The cut sur 


face revealed a light tan, meaty tumor, 


cluded irregular foci of hemorrhage. Microscopic 


examination revealed an intact duodenal mucos: 


adjacent to a well-demarcated tumor, which con 
sisted of spindle-shaped cells, presenting uniform, 


cigar-shaped nuclei. There was no evidence of 


invasion, and the cells, although slightly larger 


than usual, retained benign characteristics. There 
hemorrhage and 
The 


logic diagnosis was benign leiomyoma of the duo 


were prominent areas of recent 


older, residual areas of degeneration histo 


denum, submucosally located. There were areas 


of fibrosis with recent and old areas of degenera 


tion, which adequately explained the previous 


gastrointestinal hemorrhage 
Postoperative Course —All 


studies were normal. 


postoperative blood 
The patient left the hospital 
on the 10th day after operation and has remained 


well since 


; 
|_| 
a 
i 
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Fig. 2. — Photomicro 
graph (low power) show 
ing intact duodenal 
mucosa and submucosal 
leiomyoma. Prominent 


areas of recent hemor 


rhage and older residual 
areas of degeneration can 


be seen 


Comment 

The clinical and pathologic features of 
this case were characteristic of a bleeding, 
benign leiomyoma of the gastrointestinal 
tract. 

Severe melena was noted to be the most 
frequent symptom in a_ large series of 
cases studied by Starr and Dockerty.* In 
the case reported here the melena was per- 
sistent. In many cases reported it was 
intermittent, and 


years before discovery by roentgenograms 


occurring over months 
of the small bowel or by operation, Abdom- 
inal discomfort was a symptom in 50 of 
the 76 and 
smooth-muscle tumors reported by Starr 


cases of benign malignant 
and Dockerty.2. This symptom was asso- 
ciated with benign tumors as. often as with 
malignant ones. The intensity varied from 
a vague abdominal discomfort through the 
cyclic pain of peptic ulcer to the excruciat- 
ing pain of peritonitis, which these observ- 
ers found in six patients. Other symptoms 
and signs presented by patients with intes- 


tinal leiomyomata are nausea, vomiting, 


weight loss, and palpable adbominal mass. 

The laboratory findings in cases of intes- 
tinal Iciomyoma usually relate to the blood 
loss produced by these tumors. The .con- 
centration of hemoglobin in this instance 
was 5.8 gm. per 100 cc. of whole blood, 


24 


which 1s lower than the hemoglobin concen 
tration in most of the cases reported. [ex 
amination of the stools usually revealed a 
positive guaiac reaction, 

Roentgen-ray studies were very helpful 
in localizing the lesion and presumptively 
identifying the type of neoplasm present. 
The accuracy of the roentgen-ray examina 
tion of the small intestine is in direct pro 
portion to the amount of impingement of 
the tumor on the column of barium. 

Pathologic Features..—The origin of the 
muscular tumor remains obscure, even to 
pathologists. Whether the tumor originates 
in one of the two layers of muscularis 
propria, in the muscularis mucosae, or in 
the blood 
settled and, actually, clinically unimportant. 


the walls of vessels is. still un- 
Pathologists conveniently classify leiomyo 
mas as extramural, exocentric, endocentric, 
dumbbell The 
tumors are prone to bleed into or obstruct 
The 


rhage is frequently, but not necessarily, 


and growths. endocentric 


the lumen of the intestine. hemor- 
secondary to ulceration of the mucosa. Ob- 
struction is caused either by a fixed tumor, 
occluding the lumen of the intestine, or by 
a pedunculated tumor, producing an intus- 
susception. The intramural and exocentric 
neoplasms are said to perforate frequently 
into the peritoneal cavity or to precipitate 
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fistula formation connecting with the 
adbon inal wall) or 


orgal 


with other abdominal 


than half the smooth 


the 


cause more 


muscle tumors of Intestine are malhg 


nant, deciding whether or not a given tumor 


has the capacity to disseminate seems im 


portant. Tor this decision pathologists have 
adopted eertam histologic eriterta advocated 
in assaving the mahgnant po 
tentialities of uterme myomata. These ert 


tumor cells: 


teria merease size and 


number of shorter, 


plumper cells with more oval nucle: than 


normal, €3) inequality size and shape 


of cells: €4) lack of differentiation in cells; 


65) unequal, and especially deep staining, 
nucle, (6) presence of unusual cells (pro 


toplasmic plaques) with  hyperchromatic 


single and multiple nuclet (giant cells): 
(7) presence of mitotic figures, typical and 
atypical; decrease or absences of stroma 
fibers between the cells, and «94 thinness 
or absence of blood vessel walls. 

Starr and Dockerty attempted grade 
these tumors by a modified Droders method, 
They concluded that the twe most signifi 
eriteria for identifving malignant 
changes in) leiomyoma were the relative 
number of mitotic figures and the size of 


the turior, 
Treatment 


The preferred treatment is surgical ex 
he tumor 


1 


cision of t for both bemgn and 


malignant Tesions.) The extent of the op 
eration employed can vary from: local exer 
the tumor to a segmental reseetion 
When solitary 


of 


of the mvolved) intestine. 
metastasis 1s observed, its excision, together 
with removal of the primary site, is advo 


cated because of the low-grade mature of 
the tumor. of the Iwmphatie path 
Ways ts not indicated, because these tumors 
do not spread by involvement of the ym 
phatics. 

nol been 


success 


Radiation therapy has 


observers, although Chonit 


had 


most 


that it 


ful for 


maintained value palliating 


extensive malignant 


er et a) 


Summary 
luodenu 


\ case of 


occurring moa 


leomvoma ol 
Woman ts 
ported. “Phe presenting sv1 
time of admission to the 
weakness and the passage ¢ 
Pertinent laboratory 


ar presence oft ai 


“tools 
second 


vealed only I 


ary anemia Koentgenogranis 


gastrointestinal tri nonstrated 


cosal defect em. chameter 


descending loop of the duodenum 


Blood re placen prescnle 


in that the patient had been sensitized by 


wav of an obscure of blood 


prior to this admission. She exhibited a 


reaction after 150 ce. of the first 


had | he 


activity of antibodies the patient's blood 


severe 


transtusion been administered. 


was suppressed by steroid therapy. Antigen 
in the blood being adiministe red for replace 
ment was diluted by removing the plasma 
and resuspending the red cells of the blood 
in isotonic saline solution. ‘This procedure 


made it possible to restore nermal blood 
volumic. 

A smooth-muscle tumor in the duodenum 
was demonstrable at operation. After open 
ing the common bile duct and ascertaming 
tumor did) not im 


the 


that the smooth-muscle 


pinge upon it, local excision of tumor 
was accomplished, the duodenum was 


The 


mained well since operation. 


closed transversely. patient has re 


18390 High St. Dr. Sawver 
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Effeets 
Gastric Acid in 


Inhibitory I: ffect 


Man 


of Acid Administered Intragastrically on 


on Gastric Secretion of in Respouse te Test Meal 


FERNAND R. SCHMIDT, M.D., and GEORGE A. HALLENBECK, M.D., Rochester, Minn. 


It has been recognized for many years 
that unneutralized gastric acid inhibits fur 
ther secretion of acid by the stomach, thus 
providing an autoregulatory mechanism for 
control of secretion of acid. According to 
Babkin,! 


using dogs with gastric and duodenal fistu 


Sokolov in’ Pavlov’s laboratory, 


las and complete separation of stomach and 
duodenum, found that mtroduction. of 
solution of hydrochloric acid into the stom 
ach or of gastric: juice into the duodenum 


inhibited ‘secretion from a Pavlov pouch, 


that 
instilled into the duodenum can inhibit the 


Subsequent studies have shown acid 


secretory response of Pavlos pouches lo 
(1) the cephalic phase ot gastric secretion 
induced by sham feeding? (2) the intes 
tinal phase of gastric secretion induced by 
putting food into a duodenal fistula? 03) 
the feeding of a meal of meat,** (4) the 
injechon of histamine? and (3) the oral 


Code and Wat- 


showed that acid) placed the 


administration of ethanol." 
kinson * 
duodenum inhibited .seeretion acid) by 
gastric mucosa only when that mucosa was 
vagally innervated: secretion in’ Heidenhain 
pouches was not inhibited, 

Wilhelmy, O'Brien, and Hall? found that 


acid placed in the stomach and denied en 
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trance the duodenum: alse could mnbhibit 
the secretory: response of the yastri glands 
to L.ichig’s extract. 


More recently Drag 
and his associates ® have shown that 
perfusion of the tsolated pylorte antrum: in 
the dog with acid ean inhibit the secretion 
of acid by vagally denervated pouches in 
response to food in the antrum and can 1 

hibit 
dogs with vagally innervated pouches. Ter 


acid did) not 


“spontaneous” secretion om 


fusion of the antrum: with 
attect’ the secretory response to histamine 
whether the pouches were vagally imner 
vated or not and did not block the response 
and 


to hypoglyeemia induced insulin 


mediated by the vagus nerves. There ts 
some evidence that the antrum can release 
an antisceretory substance and that the ef 
antrum results) from 


fect of acid the 


more than simple cessation of Tiberation of 
gastrin: 
Thus the data indicate that in the dog 
mechanisms exist to decrease secretion of 
acid by the parietal cells when the pil of 
gastric and duodenal contents is sufficiently 
low. 
Griffiths,” Grif 


(sershon-Cohen, 


In oman, Maclean and 


Fels" have found that introduction of acid 


and Shay, and 
into the duodenum or stomach can mbhibit 
the gastric secretion of acid. 

The present studies were performed to 
establish a method for studying the gastric 
secretory: response toa test meal man 
and to investigate the effect of varying the 
acidity of the test meal on the secretion oft 


acid by the stomach, 


Ne 
; 
. 
a4 


hnique of perfusing 


‘ 
a double-lumen 


Methods 


test consisted of continuous perfusion of 


nan stomach, first 1a neutral and then 


n acid test meal liquid test meal was 


introduced into the fundus of the stomach through 


one channel of an Einhorn double-lumen tube 


While continuous suction was applied to the other 


part of the tube to withdraw fluid) from the 


antrum (Fig. 1). .Phenolsulfonphthalein 


used in the 


pylori 


. (phenol red) was 
degree of dilution of the 


could 


The acidity 


so that the 


added MW the stomach dete 


colormetrically and concentration o 


mined 
; 


chloride also were determined for sample ot 


perfusate. Calculations were performed 


termine the volume of juice added in the stomach 


and the quantities of acid and neutral chloride at 


contained 

‘Two different test meals were used in each test 
The first 
| 


was a neutral solution of liver extract 


(powdered liver extract [Lilly's No. 50]) 
in distilled water, 1 gm. per 100 ml, brought to 
pli 7.0 by the 


and 


addition of concentrated sodium 


hydroxide containing 50 mg. of phenol 


sulfonphthalein per liter. The second was identical 


except that the pH was adjusted to 3.0, 1.5, 


by the addition of concentrated sulfur 


Sulfuric acid was used to acidify the test 


to avoid adding large amounts of chlorite 


Schmidt— Hallenbeck 


secreted 
In ord 
lan concent 
inhibiting sec 


were 


acid the nacl r subjects 
‘als prepared 


hydrochloric acid 


“use of the 

two studies were performes 

] 


these the subjects received ¢1 


a meal at pH 1.5, and in the ot 


(2) a neutral mea doa meal 


eddition, three subjects 


atid 

neutral meal and a1 eal at pH 
‘The subjects were 

at m the evenn 

nothing by 


con plete d 


th 


ce tip art 
scopic: 


tests, subjects lay supine 


1] 


antrum 
Thes 


Continuous 


pylori 
were istructed to expectorate 


suction at a pressure ot 


Wats apphed to the portion 


opened the 


nercurs 


the tube which pyloric antrum 


Aspirate d 


samples collected during successive periods Of l 


wastric contents were divided into 
was first emptied 


Then 


Was 


minutes. The tasting stoma 


for 301 (two 15-minute collections ) 


consisting 400 


mutes 
the neutral test meal, 


introduced into the fundus stomach by 
continuous drip ait oa ) per 
minutes for 1 hour, and 15-minute collections 


the tes 


were made during tl Infusion of 


meal was stopped for 30 minutes, after whicl 


ml. of the acid test meal was infused, again at a 


rate of 100 ml. per 15 minutes. Collections were 


for 3 minutes after administration 


Thus a typical experi 


continued 
of this meal had ceased 
produced 14 
lo be analy zed 

The volume, pH, and concentrations of chloride, 
total 


ment samples of gastric contents 


phenolsul fonphthalein, and free and acidity 


were determined ‘for each sample of gastric con 
tents 


\ moditied Hollander-Wilhelm) 


concentration Ot 


colorimetric 


method was used to determine 
phenolsulfonphthalein| each sample The pro 
cedure was as follows: 


To 3 ml. of each sample were added 2 
10% and 4 mil. of 


sulfuric acid to precipitate protem. Samples were 


ml. of 
sodium tungstate 0.66 N 
centrifuged, and 5 ml. of the supernatant fluid was 


alkalized 


bring out the red 


with 2 ml, of 10% sodium hydroxide to 


and then diluted to a 


distilled 


volume of 25 ml. with water. Samples 


/ 


3 
A 
EEELCTS OF ACID ON GASTRIC ACID 
ly an part oft the st 
t 
1 la pH, rathe atior 
oft sul was tt tive ee 
ot 
idified witl 
Kieht healthy male subjects were studied, all 
whom had Iwavs been f1 
| alway i ee of the symptoms ot 
\ 
\ duodenun \t least 
at pH 1.0. hh 
} 
\ 30 
\ 
} e test and to take 
intil the test was 
yj lust Tefore administration of the test solutions 
the Einhort 1 4 
Fact 
: 
test meal 
eal bv fluid 
nas 


were read on a Coleman spectrophotometer against 
a blank of test meal containing no phenolsulfonph- 
thalem and identically processed. The spectropho 
tometer 550 A., a found 
sensitive to the color of phenolsulfonphthalein and 
relatively 


Was set at wavelength 


Insensitive to the faint yellow color 


contributed by the liver extract. Readings for five 
known dilutions of the test 


meal used the 


particular described aboy e, 


The 


readings on. the 


study, all treated as 


were plotted on semilogarithmic paper posi 


tion of the spectrophotometric 


straight line thus defined was used to determine 


the concentration of phenolsulfonphthalein in the 
Various samples of gastric content 

The pit of each sample was determined wit! 
Beckman pH-meter; 5 ml of each sample was 
and pH 7.0 
] 


hydroxide 


titrated to 3.5 
(total 


(free acidity) 
with N 


Concentration of 


acidity ) sodium 


chloride each sample was 
letermined by the 


method described by Scribner!" 


Calculations 


The \ or 


In each sample 


original test) meal contained 


was calculated from. the 


of phenolsulfonphthalein 


Quantity 
present, as determined 
by the photocolorimetric method, the concentration 
of phenolsulfonphthalein in the meal being known 


to be 50 mg. per liter, This volume was deducted 


from the total volume of the sample to get the 


volume of liquid added in the stomach in response 


to the n 


chloride content of eacl sample, 


in mulliequivalents, was caleulated from the chlo 


ride concentration of the sample and its volume 
That part of 


to the 


total chloride content attributable 
meal contained in each sample was cal 
culated similarly and was subtracted from the total 


chloride content of each 


sample Thus the total 


chloride content of the liquid added in the stomach 
was determined, and, its volume being known, the 
hloride 


he estimated 


concentration of the gastric juice could 


3. Similar) calculations were carried 


Whenever a 


could he 


letermining acid, neutral 


had heen assumed that 


acid contained in a sample had 


stomach. Consequently, after the 


wiations in Acid and Neutral Components of Volume and Content of 


originated the 


correction for 


1M. AL ARCHIVES OF SURGERY 
dilution by the test meal had been made, the total 
acid content of the sample was attributed to the 
the same sample fer 
When an 


acid content of the 


volume of gastric juice in 


the calculation of its) concentration 


acid meal used, 


Wits the total 


portion of the meal contained in the sample 


total 


Was 


fron the acid content of the 


The 


secretion 


subtracted 
attributed te 


same sample difference was 


gastric added hy the stomach, 


corresponding acid concentration ot the wastrie 
juice Was estimated 


Hollander,” an 


whloric 


according to 


that 


Assuming, 
Hunt,” 
ereted by the 


Fisher and acid ts 


parietal cells of the stomach at 


constant concentration of 170° mEq. liter 


(O17 N ), and that all the acid secreted hy parietal 


eells is livdrochloric acid, the volume of the acid 


component ot the vastric. secretion was calculate 


from the total acid content of the gastric juice 


1 


contained ach san ple 


5. Finally, the volume of the aed cor ponent 


of gastric secretion thus obtained deducted 


Was 


from the total volume of gastric juice im each 


heing the 


sample, the difference volume 


neutral compone: vastric secretion 


Results 


The 


recoy ered 


mean volume of gastrie contents 


each 13 minutes during fasting 
and caleulated from all experiments on the 
the 


constituted 


eight normal subjects was 40 ml. In 
defined, 
the acid component, and 31 ml. 677.5 


the 


terms ml, «22.5 ) 


constituted neutral component. Com 


parable figures for acid and neutral chloride 
were 39.50 and 60.506, 
(Table. ) 


Soon 


respec ely 


the stomach 


with the test meal was begun, changes in 


after perfusion of 


the volume and composition of the gastric 


contents began to occur (Figs, 2 and 3), 


When the pil of the test meal was 70. 


the total volume of juice added tn the 


Chloride in 


Hluman Gastric Juice Secreted During Fasting and in Response to Test 


Meal 


Fasting 
Component 
Acid 
Neutral 


of Different Acidity 


Per Cent of Total 


pli of Test Meal 


4 
for 
a 
: Be 
‘ol 
Cl Vol Cl Vol. Cl Vol 
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{—:—Total Volume —— Acid Component —-—Neutral Component Perfusion Discontinued) 


T if TTT if if TTT if 
A (8 Subjects) | B (3 Subjects) | C (8 Subjects) | D (8 Sub 2cts) 


pH 7,0 pH 3.0 pH 1.5 pH 1.0 


CUBIC CENTIMETERS 


Fasting 30 90 F 
MINUTES 


big. 2--Mean volume of 1 
of pil. The test meals were 


fivures 


stomach each 13 minutes after 30> minutes The same pattern of stimulation 
had passed increased slightly. More impor- three of the 
tant, the actd component and the acid chlo 


test meal at pil 3.0, although thy 
ride promptly increased considerably over 
As soon as the perfusion was discontinued, U0" made up a greater proportion 
values for volume and content of chloride chloride and the volume than 


in the gastric contents diminished sharply. eight subjects received the mea! 


(—:-—Total Chloride ——Acid Chloride --—Neutral Chloride Perfusion Discontinued) 


| | T rr T T T T T T 
A (8 Subjects) 8B (3 Subjects) Cc (8 Subjects) 


pH 7.0 pH 3.0 | pH 1.5 


MILLIEQUIVALENT 


Fasting 30 60 90 F 


MINUTES 


ig. 3.-Mean output of chloride in response to meal 
meals were begun immediitely after the reading at 


Hlallenbeck 


100 | 
4. 
A 
80 
added stomach a resporse to meals at various 
begun immediately arter the reading at or Fasting it 
ira 
hen the 
: 
D (8 Sub,2cts) 
| = 
//\ 
wee 
30 60 90 F 30 60 90 i 
various levels ot pr 
ina or 
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| 


—--—Total Chloride 
Acid Chloride 
— —— Neutral Chloride 


4.-—Inhibition ot 
PERFUSION secretion of acid chloride 
DISCONTINUED stomach response 
to meal at pH 1.0; 
acidified owith sulfur 
acid. The test meal was 
begun immediately attes 
the reading at Fasting 


MILLIEQUIVALENT 


Fasting 


MINUTES 


The secretory responses of these three sub When the pH of the test meal was 1.5 


jects to the test meal at pH 7.0 was greater the gastric secretory response was similar 


than the mean for all eight subjects but to that seen with the neutral meal. 
was less than their response to the meal When the pH of the test meal was fur 


at pH. 3. ther reduced to 1.0, a completely different 


| | 


—-— Total Chloride 
Acid Chloride 
——-— Neutral Chloride 


PERFUSION 
DISCONTINUED 


Fie. 5—Inhibition of 
secretion of acid chloride 
by the stomach in re 
sponse to a meal at pH 
1.0; acidified with hydro 
chloric acid. The test 
meal was begun immedi 
ately after the reading at 
Fasting 


MILLIEQUIVALENT 


Fasting 
MINUTES 
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EFFECTS OF ACID ON GASTRIC ACID 
pattern of secretion occurred, The rate of 
secretion was essentially unchanged, and 
the acid component of the juice gradually 
decreased until it became almost nonexist 
ent im the last 15-minute collection during 
perfusion of the’ test meal. In six of the 
eight subjects complete inhibition of seere 
tion of acid by the stomach occurred in at 
least one of the samples of gastrie contents. 
Meanwhile, the neutral component of the 
juice rose instead of falling, as ait had done 
during perfusion with the meal at pli 
values of 7.0, 3.0, and 1.5. During the last 
I> minutes of perfusion only 18. of the 
mean volume and LOG of the mean chloride 
added in the stomach were the acid 
component. “Thus the data indicate suppres 
sion of seeretion of acid by the stomach 
when the test meal was at pll 1.0, but not 
measurably when it was between pil 1.5 
and 7.0, 

To learn whether the observed inhibition 
of seeretion of acid was caused by the low 
pl or by the sulfate ion which was added 
When sulfuric acid was used to acidify the 
test meal, four subjects were given test 
meals acidified to a pH of 1.0 with hydro 
chloric acid instead of sulfuric acid. All 
four responded similarly whichever acid 
was used, Data from one subject are pic- 
tured in Figures 4 and 3. Complete sup 
pression of secretion of acid and increase 
in seeretion of the neutral component of 
the juice occurred when the meal was 
acidified with sulfurie and hydrochloric 
acids, respectively, AU few subjects were 
tested with a neutral meal containing 
enough sodium chloride to make the concen 
tration of chloride the same as that present 
when the test meal was acidified to pH 1.0 
with hydrochloric acid. No inhibition of 
secretion of acid was observed under these 
circumstances. These studies lead to. the 
conclusion that the pH, rather than’ the 
concentration of anions in the test) meal, 


Was responsible for the changes observed 


Comment 
Studies of gastric secretion in man prob 


ably never can provide as exact data as are 


Hallenbeck 


ychmudt 


obtamed from dogs with various types of 


pouches. one way it is ads 


ous 


and worth remembering that the human 


Ing is truly intact in that the tmnervation 
blood supply, and anatomy of 1 vastro 
intestinal tract are undisturbed. from. the 
point of view of interpreting fro 


dogs with reference to physiology 
it is heartening each time studies on the 
human contirm findings on dogs im a gen 
eral way, and this is essentially true of the 
results contained im this study 

An obvious source of error in the tests 


om human beings ts the impossibility. of 


preventing tuids other than the test meal 
and gastric secretions from entering the 
stomach and being removed through the 


tube. Subjects were instructed carefully to 
expectorate all saliva: however, success in 
eliminating saliva must have beet 
rather than absolute. Likewise, 
tion of fluid from the duodenum was pos 
sible. The few samples that contamed more 


than a trace of grossly appareilt bile were 
discarded, but undoubtedly regurgitation of 
duodenal contents was a seurce of error 
We were surprised to find that in a few 
isolated samples of gastric juice which con 
tained bile the content of acid was similar 
to that in the preceding and following sam 
ples, which were clear. 

Judging from the colorimetric tests, from 
5¢¢ to 15 of the test meal was lost in 
each test, presumably through the pylorus 
pli of 


the meal was 7.0 than when it was 1.0. in 


In general, more was lost when th 


dicating a more rapid passage of the neutral 


meal from the stomach into the duodenum 


Although the test meal was introduced 
into the stomach at a constant rate, the rate 


ippeared 


of recovery ot gastric contents 

to be influenced by changes in the motility 
of the stomach. When the test meals were 
at pl 70 or 30), the rate of recovery of 
gastric contents was quite regular; with 
meals at phl 1.5 or 1.0, short periods with 
almost no return alternated with sudden 


appearance of large quantities of juice. It 


follows thit 


curves representing 


gastric 


3] 


4 
: 

Me 
ot 
| 

3 
: 


secretion I3-minute periods under these 
if 
one test om one subject. 
lost 


subjects w ere 


circumstances are somewhat arbitrary 


applied t 


aly 


Such irregularities were apparently 


When mean values for eight 
consider 


Phe TV i¢ 


the 


thed cannot provide information 


site of action of the acid m 


causing inhibition of gastrie secretion. Most 
ot the acid Was limited to the stomach but 
must hay 


\lso, sail 


denun. 


© bathed fundus and antrum alike. 
e acid must have entered the dua 
that m 


known acid 


the 


ince It ts 
either the antrum. or duodenum ean 


hibit se 


the 


cretion of gastric acid in the dog, 


conclusion is) drawn that the antral 
mechanism or both the antral and the duo 
mechanisms invelved the 


denal Were 


inhibition we observed, 


Summary 


\ method was developed for measuring 
the acid and neutral components of gastric 


secretion in-response to liquid 


test meal of liver extract of ditferent. and 


varying degrees of acidity which could be 
imtroduced the 


into stomach, 


In eight normal subjects inhibition of 
secretion of acid by the stomach was ob 
served when the pH of the test meal was 


1.0 but not when it was pil 1.3 or more. 
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Potassium, Magnesium. and Neostigmine for 


Controlled Cardioplegia 


Studies on the Dog Using lurtracorporeal Circulation and pothers 


WILL C. SEALY, M.D.; W. GLENN YOUNG Jr., M.D.; IVAN W. BROWN Jr., M.D.; ALLEN LESAGE; 
HENRY A. CALLAWAY Jr., M.D.; JEROME S. HARRIS, M.D., and DORIS H. MERRITT, M.D., Durham, N. C. 


AN deseription of our method of achieving 


cardioplegia for deliberate open heart) sur- AN 
tnitil the reetal re droppe | 1) 
very has been reported. In our first expert- ; 
lown to the desired 30 © or lower o 
ments! where the cat heart was perfused 

pros coo t cu Nits ‘ t 
by the Langendorff technique, it was found right chest or a transternal isie © supe 
that a combination of potassium citrate, and mifertor venae eavae as well as set 
magnesium sulfate, and neostigmine was OT were encircled with tapes. Connection to thi 

extracorporeal Vater was throu ry 
the most efficient method for stopping the 
wricle or pucular ver nd the femoral ven 

heart. .\ second series = of acute expert remoral artery. A ventriculotomy and an auricul 
ments on the intact hypothermic dog con omy were performed in some of the i 
firmed these findings. This is the third The extracorporeal pump was a standard 

clusive finger son star s a plasti 
report of this series, and it will relate our er pump. | 

mig oxVeenator was emploved® while in others 
observations the dog Using extracorpa oNVoenation was obtamed with the 
real circulation, hypothermia, and pre bubble oxvoenator.” Fhete was no diflerence 
longed mduced cardiac standstill with effect on the animal of the syster provid 


mparabl tle rates re utilized Wher 
potassium citrate magnesium sulfate es were utilized. Where 


normothermic state was «le sired, the inflow arteri 


241, and neostigmine methylsulfate 


line was passed through a water bath kept at 40 ( 
0.001. In these experiments we did) not Induced cardioplegia was obtained by injectior 
attempt to compare this solution with potas of solution of potassium citrate 
itr magnesia sulfate (2.46%) and neostign 
tium citrate alone, acetvicholine, or other costigmiine 
antiibrillatory and cardioplegic solutions. 
etter aortic occlusion This solution was tsete 
ind was not mixed with blood At the end « , 
Methods cardioplegic period the aorta was opened and. the 
solution washed out by the return of corer 
Healthy lous of both sexes were used 
blood tow. 
operative preparation im some of the dogs wits 
Phe animals were warmed by appli or 
with neomyem and chlortetracveline ¢ A\ureomyem) 
Ntermad Heat is the experin was ce 
given 24 hours before the experiment. Vente 
} pleted 
barbital sodiun anesthesia, my per 
Touchiout thre the lectroenc 
eram and electrocardiogram were onit d 
Artificial ventilation of the with) reer blood Hored, al 
sal nes 1 mm t remor 
was carried out through a cuffed mtratrachent uned fro a 


artery for estimations of the pH and. potassiur 
tube : 
magnesium, and carborm dioxide contents 
Submitted for publication Jan. dogs were divided into the three followin 
Departments of Surgery and Pediatrics Tule eroups and the control croup 
University School of Medicine Group 1 Vhe 25 dogs it is 2 p were 
investigation was supported part 7 operated upon with the use of | vpothermn: 
esearch grant C2) from the National extracorporeal circulation had induced cardine 


Heart Tristitute ef the National Institutes af arrest None had preoperative antibiotic prepat 


lealth, U.S. Pubhe Service tion. In 14 ck 


es How rates of 10-25 per kal 


7 
: 
: 
4 
| was imduced by mnmersing 
: 
‘ 
Res = 
33 


gram per n were used. Nine of 
had a ventriculotomy or an auriculotomy 


Group 2: The 


inute this group 


16 dogs in this group were op- 

erated upon using the same technique as in Group 

1. In addition, they were prepared 18 to 20 hours 

before opera with neomyein and chlorteiracy 

cline. These dogs were studied in the last part of 
il 


the experimental period. Flow rates above 25 ce. 


per kilogram per minute were used in all 
Group 3: The 6 dogs of this group were similar 
that the 


the experiment was kept above 35 € 


to Group 2. except temperature during 


low rates 


above 50 ce. per kilogram per minute were em 
ployed in 

Group 4: These 21 animals were operated upon 
using extracorporeal circulation and hypothermia, 
but they 
These 


experimental 


did not undergo induced cardioplegis 


animals were studied during the same 


period as the Group animals 
Twelve had flow rates of below 25 ce. per kilogram 
of body weight per minute 


Results 


Before proceeding with the results, it 1s 
necessary to define what we mean by the 
term “extracorporeal death” (Table In 
spite of optimum flow rates and mainte 
nance of normal blood pressure, these ami 
mals sometimes fail to awaken: or, if thes 
awaken, they may die in a condition similar 
to irreversible shock. We have noted three 
this reaction. the 
the blood 


15 to 30 minutes after perfu 


gradations of more 


serious state. pressure becomes 


unstable in 
sion, and. the dog dies 1 to 2 hours later. 


Results of Potasstum 


Perfusion 


‘Temp., 
Average 
Low-High 


Flow Rates, 
Group Ml/Kg Min 
10-25 in 14 dogs 
30-40 in 10 dogs 
in 1 dog 


25-35 in 3 dogs 


yin 9 dogs 
65-100 in 4 dogs 


35.5 50-80 in 3 dogs 
35.0-36.5 80-100 in 3 dogs 


10-25 in 12 dogs 
30-40 in 8 dogs 
65-100 in 1 dog 


* Average of 15 dogs in which accurate injection was obtained. 


+ Due to inaccurate injection; defibrillated by accurate injection. 


+ Dogs received special preoperative antibiotic preparation 


34 


Magnestun, Neostigmine Cardioplegic 
Dogs Using an Extracorporeal Circulation and Hypothermia 


A.M, A. ARCHIVES OF SURGER) 


In the intermediate degree, the dog main- 
tains a stable blood pressure for two to six 
hours after perfusion but never awakens 
and The fatal type is 
seen in the dogs that awaken at the end 
of the experiment but die & to 12 hours 
later. 


then dies. mildest 


In the last group, inadequate post 
operative care and accidents, such as hem 
orrhage, atelectasis, and pneumothorax 
may be a source of confusion 

The survivors following the cardioplegia 
are shown in ‘Table 1.0 In Group there 
were only 6 survivers out of the 25 dogs 
used. Nine of the group 
had either an auriculotomy or a ventricu 
In 14 dogs the flow 


below 25 ce. per kilogram per minute. Two 


the animals in 


lotomy. rates were 


of the animals died of technical accidents 
causing hemorrhage. Seventeen were clas 
sified as having “extracorporeal deaths 
usually three to eight hours after stand 
sull. In all of this group the heart beat 
regained its normal rhythm and maintained 
a pressure above 90 mm. Tg svstolie for at 
least one and one-half hours. 

In Group 2 there were 130 survivors in 
I® experiments. “Two of the survivors lived 


for two days, dying of pneumonitis. ‘Two 


died as a result of technical errors during 


the procedure. One dying six hours after 
perfusion was classified as having an extra 


corporeal death. The flow) rates this 


Solution on 


Arrest 
Duration, 
Fibrillation 


During After 


High Injection Injection Comment 


survivors, 17 extracorpor 
2.4-46,2 


eal deaths; 2. hemorrhagic 


shock 


lSsurvivors; 1 death from 
pneumothorax; 1 death 
due to error in extracorpor- 
eal circuit; i extracorpor- 
eal death 

2 survivors; 1 death from 
hemorrhage, liver biopsy 
site; 3 extracorporeal 
deaths 

1) survivors; 10 extracorpor 
eal deaths 
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group were higher than those used in the 
first group, though 12 of the dogs had 
flow rates lower than 531 ce, per kilogram 
per minute. 

The Group 3 animals were all studied at 
the same time as Group 2.) The principal 
difference was the hypothermia in the for 
The tlow 
50 ce, per kilogram per minute, and in spite 
Three, 


“extracor 


mer group, rates were all above 


of this only two dogs survived. 
dying within eight hours, had 
poreal deaths.” 

The Group 4 dogs are the controls. The 
flow rates were not unlike those in Group 1. 
The extent of the operative procedure was 
This 
factor largely explains the difference in 
Most of the dogs had only a 
unilateral incision in the chest. 


much less than that used in Group 1. 


mortality. 


The factors that determine the survival 
rates in dogs subjected extracorporeal 
circulation are extremely complex, so that 
the evaluation of the role of cardioplegia 
has to be assessed by the time required for 
cardiac action to return, as shown by 
the electrocardiogram and the maintenance 
of a good blood pressure for an hour or 
more 

In the two groups in which the only 


variable was the temperature, it appears 
that hypothermia has a protective action 
on the still, but ischemic, heart. In the two 
groups the heart was in standstill for about 


the same length of time. 


In all these animals the heart usually 
standstill seconds, 


amount of solution employed varied, de 


went into within a few 


the longest time being 45) seconds. 


pending on the size of the heart, but the 


average for all the dogs was 25 ce. lhy 


using an isotonic solution, It Was possible 


to estimate when the heart was well per 


fused, as the solution could be easily visual 
ized within the coronary vessels. all 
instances the heart beat returned within 60 
seconds after wash-out. The beat was slow 
for one to three minutes and then became 
adequate in rate and force for the mainte 


nance in blood pressure, four. instances 


AND? NEOSTIGMINE 


there 


Was the 


for cardioplegia Was completed. In 


fibrillation before Injection 
these 
animals, owing to technical errors, the solu 
tion was not injected directly into the base 
of the aorta, but the needle perfor ited the 
back of the vessel or was inserted tto the 
vessel wall and a good coronary perfusion 
Was not obtained on the first attempt. In 
every instance the correction of the error 
in injection was followed by a reversion of 
the fibrillation and arrest. In two tmstances 
the heart could not be stopped for more 
than three to four minutes at a time be 
cause the cardioplegic solution was washed 
from the coronary vessels through collateral 
vessels originating at the base of the heart 
In none of the animals with a ventriculot 
omy did fibrillation occur when the cardio 
plegic solution was washed out. In 


did 


immediate postoperative period. 


only 


one animal fibrillation occur the 
This de 
veloped about 40 minutes after the cardio 
plegia and occurred an animal whos 


animal's heart was defibrillated by electrical 


temperature had dropped to 26 | 


shock, and the dog was a long-term = su 


vivor. 


Activity 


After the injection, the electrical 


of the heart was abolished. Sometimes a 


P-wave could be seen after the rest of the 


components of the clectrocardiogram had 
disappeared. This originated from the 


auricular muscle that extended above the 
occluding superior vena cava tape. [Electro 
eardiography after) wash-out showed t 


bradveardia of 10 to 13 beats per minute 
Then the rate gradually increased over the 
next minute until after three to four min 
70 to LOO developed \t the 
beginning of the return of the heart action, 


complete A. V. 


noted. In some instances this lasted onlv a 


ules a rate ot 


dissociation usually was 
few seconds. In other instances it persisted 
for as long as five minutes. In none of the 


\. V. dissociation a 


permanent rhythm disturbance 


animals was complete 


Che electrolyte levels in the systemic cir 


culation following the wash-out period were 


estimated in some of the 


exper! 


ments 


he 
Sealy et al 35 
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Arrest: Blood of 


Magnesium 
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Sulfate, and Neostiqmine for Cardiac 


Potasstum and Magnestin Before and 


fter Cardioplegta 


Amt. Control 


Solution, 
Mi. 


we 


* Inaccurate injection. 


( Table 2 


obtained 


The highest level of potassium 


was 7 mEq. per liter, This, of 


course, is just below the toxic level. The 
highest magnesium level was 6 mitq. per 
about cone-half the toxte 


liter, which is 


bloc vl 


A maximum time for cardiac arrest: and 


level of this ton.” 


coronary occlusion in this experiment was 
52 minutes 
Comment 


This experiment was designed to find out 
whether or not the potassium-magnesium 


neostigmine solution was an effective car 


cause 


cardiac standstill for periods as long as ° 


dioplegic agent. It was found to 
minutes, followed by recovery of the ani 
mal. After the heart resumed its beat and 


coronary ‘circulation returned, there were 


no persistent disturbing arrhythmias, 
though, as planned, the neostigmine effect 
of a slow heart continued for three to five 
minutes. Although complete A. V. dissocia 
tion was noted in the early posteardioplegic 
period, this always disappeared quickly and 
sinus rhythm returned. Following the re 
lief of coronary occlusion, the potassium 
and magnesium leyels of the general circu 
lation did not reach toxic levels. The po 
tassium Ie vels did occasionally approach the 
toxic point, and this is strong support for 


the use of a weak potassium: solution, Last 


lv. the solution was effective in preventing 


serious rhythm disturbances after wash-out 
and ventriculotomy in the heart of the an 
mals with temperatures as low 

Since mortality rates these experi 


ments were dependent as much upon other 


36 


End of Arrest 


End of Perfusion End of Experiment 


Mg 


experimental factors as upon any possible 


il effects of the cardioplegic solution, a 
discussion of the role of these factors in 
evaluating our results is necessary. In these 


bubble 


oxygenators were used, and the results in 


experiments, the and plastic-bag 


animals perfused at comparable flow rates 


with the two systems were the same. 
Among the remaining factors were the skill 
of the operator, the magnitude of the opera 
tion, anesthesia, and postoperative care 


The introduction of a ventriculotomy or 
auriculotomy to the experiment further in 
terferes with the interpretation of the re 
sult. We were much impressed in this work 


with the resemblance of the “extracorporeal 
death” and the irreversible shock in dogs 
deseribed by Fine and co-workers." For 
this reason, we prepared the animals in 
Groups 2 and 3 with broad-spectrum anti 
biotics, with improvement in) survival rate 
The difficulties in) obtaining survivals in 
dogs with extracorporeal circulation have 
been reported by ‘This difficulty 
makes the experimental evaluation of car 
dioplegia by survival studies alone nearly 
inpossible, Though our Group 2 had 13 
long-term) survivors out of 16° dogs, the 
effectiveness of the cardioplegia was. at 
tested more by the failure of fibrillation to 
occur, the tolerance of the heart to cold, 
and resumption of good beat and normal 
blood pressure after cardioplegia. 

designed to 


This experiment was not 


compare various cardioplegic techniques, 


such as 2.5¢¢ potassium citrate, acetyleho 


line’ and anoxia, or induced ventricular 


fibrillation. Previous experiments have 
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OTASSIUM 


shown that our solution was superior to 
potassium citrate alone, for the reason that 
a good beat occurred more quickly after 
releasing the coronary obstruction and the 
heart was much less likely te fibrillate in 


the posteardioplegic pertod. Magnesium 


sulfate was added because its lox us of ac- 
tion was different from that of potassium, 
though when used alone it 


Was oa p< or 


agent. By using smaller quantities of the 
two drugs, it was possible to reduce the 
posteardioplegic concentration of both in 
the circulating blood. It is likely that mag 
nesium paralyzes the individual muscle 
hbril by blocking the energy transfer but 
stops activity with a retention of muscle 
tone.” whereas the potassium acts at the 
cell membrane and leaves the muscle atonie 
Phe neostigmine was added for 


Iwo rea 


First, the work of 


sons. Montgomery ™ 
suggested that solution might prevent ven- 
tricular fibrillation in the cold heart during 
the 


desirability of having a slow heart rate for 


ventriculotomy. The second reason is 
the first few minutes after resumption of 


cardiac activity after a Jong period of 
ischemia, 


The 


nia is shown by our animals in Group 2, 


tolerance of the cold heart to ische- 


Where up to 52 minutes of arrest was tol 


erated. The recent report of Gollan! on 


potassium citrate arrest with extracorporeal 
circulation and hypothermia confirms our 


findings, 


The recent studies of Kaplan and asso 


elates induced cardiac arrest of 30 


minutes deserve comment, since this is the 
most detatled published experimental report 
on cardioplegia with potassium citrate. 
Phese observers had only a survival 
rate when cardioplegia was used. On the 
other hand, where no eardioplegia or im 
duced fibrillation accompanied the coronary 
90% survival 


occlusion, there was a rate. 


Phese observers deseribe a peculiar tomic 
contraction of the heart mn some of the po 


did 


Their experiments were performed 


tassium-arrested animals that not sur 


vive. 
normal 


as nearly as possible at tempera 


etal 


MAGNESIUM, AND NEOSTIGMINE: 


tures. In our observations using potassium, 


magnesium, and neostigmine we have not 


noted such a change. It is, of course, of 
great interest to speculate whether or not 
the hypothermia in our animals prevented 
this fatal accident. 
the 


It is also possible that 


low potassium concentration of out 


solution may have been WMportant. On the 
other hand, the slow heart rate after wash 
out caused by neostigmine may be another 
factor. 

The metabolism of the reversibly para 
Ivzed heart: needs further study, and the 
final answer of the 


risks of 


awaits such a definitive study 


Conclusion 
Cardioplegia and cardiac ischemia th 
dog are tolerable for as long as 32 minutes 
When induced with potassium, magnesium. 


and neostigmine, 


Phe combination of extracorporeal circu 


lation and hypothermia permits 


| ventricular 


exploration and manipulation when used 
with cardioplegia induced with potassiun 
magnesium, and neostigmine. 


Dtthke 


University. School of Medi 
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Ganglioneuroma of the Cervical Autonomic Nervous 


System 


U. S. Army (Res.) 


Ganghoneuroma is an uncommon tumor 
found in association with the sympathetic 
nervous system throughout the body. A] 
though more than 200 cases are now on 


record, the occurrence of the tumor in the 
neck tsa rarity. [tas found in the cervical 
sympathetic gangha, the ganghon nodosum 
of the vagus, and the carotid body, forming 


The 


qquenices of excision are such that preopera 


a very. characteristic tumor. conse 
tive diagnosis is desirable, although rarely 
achieved 

We are presenting a case of ganghoneu 
roma of the left: superior cervical sympa 
review of 
the dis 


tinctive features, diagnosis, and treatment, 


thetic ganglion, together with a 


the literature and a discussion of 


of these rare neck tumors. 


Report of a Case 


The patent was a 20-vear-old white enlisted man, 


referred to the surgical outpatient department for 


evaluation prior to his separation from the service 


The patient had been aware of a swelling on the 


left side of his neck for some 18 months. This had 


eradually mereased size For the two 


months he had had a sensation of something stick 


ing in the left side of his throat, at about the level 


of the swelling, but no pain. There was no history 


of trauma or of recent infeetion in the ear, nose, 


or throat. The past history was not contributory, 


except that no masses were present in’ the neck 


when the patient was examined at ‘another center 


two years previously 
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about 3x4 


thyroid carti 


On examination, a mass, measuring 


em., Was palpated at the level of the 
lage on the left side The mass presented at the 


anterior border of the sternoclerdomastoid muscle 


and appeared to arise deep to at. It was. easily 
movable from side to side but could not be moved 
up or down. It did not move on swallowing. A 


previous examiner noted that at did not) transil 


luminate, Examination of 


nose, and throat 
Was Negative Possible diagnoses, suggested by 
several examiners, included tuberculous Iymphad 


enitis, pharvngeal or larvngeal d rticulum, m 
, pharyngeal or laryngeal diverticulum, metas 


tatic thyroid carcinoma (so-called lateral aberrant 


thyroid), carotid body tumor, and branchial 
cleft eyst. The patient was admitted to the hospital 
for excision of the mass. The tentative diagnosis 


was branchial cleft evst. On admission, further 


examination revealed only an 


operative scar om 


7 


cms. 


Fig. 1 


eccentric 


Lateral view of the 


tumor, showing its 
growth anterolaterally and inferiorly 
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the right perianal region, at the site ot a previously dissected trom the mass and retracted poster rly 


drained abscess. Serology was negative. Urinalysis © The left lobe of the thyroid gland was paly ited at 
was detected. No abnor 


and routine blood studies were within normal this time; no abnormality 


limits. mal lymph nodes were seen or felt iss could 


pear hap tumor 


On Oct. 11, 1955, under general anesthesia, an now be identified as a firm, pale, 


incision was made directly over the snass, slightly replacing — the 


Phe sympathetic chain was divided above 


superior cervical sympathetu 


behind and parallel to the anterior border ot the vanglhiot 
sternocleidomastoid) muscle. The sternoclerdoma and below, and the lor was removed, Ne 
toid muscle was retracted posteriorly and tl ra blood vessels were encountered im removing 


muscles anteriorly, revealing the common, t| tumor, The wound was closed in lavers wit 
and internal carotid arteries to be displaced sup black silk 
ficially and anteriorly by the underlying mass. TI Postoperatively the patient developed ; 
carotid: vessels were easily dissected free and syndrome on the left He complaine lof 
tracted. anteriorly. The jugular vein aud vag thle discomfort in the left eve, consisting o1 
nerve were displaced posteriorly. Both were easily blurring of vision, and excessive watering 


Fig, 2.— Representative low-power field (x 100) showing the haphazard arrangement 
inglion cells among the larger number of nerve tibers 


sider 


iINGLIONEUROMA OF CERVICAL AUTONOMI 


howe pieal mature pat vlion 


lischarged shortly ter the operation, with numbers of well-ditter 
mmprovement i these symptoms ganglion ls, ne of which were su 


The gross specimen was pear-shaped and meas satellite | he cells were present 


ured 7X43 em. It appeared well encapsulated clumps. The nuclei were of average size. In addi 


and had ao slightly roughened surface. Several tion, there were ma interlacing bundles of nerve 


small blood vessels were seen just beneath the fibers, some of which appeared myelinated. No 

surface (Fig. 1). The capsule appeared intact ex calctum deposits were seen ain the tun 

cept at one end of the tumor, where it had been lesion appeared bemgn and | heen 

removed from its parent structure. On cross sec excised (Figs. 2 and 3) 

tion the tumor had an irregular, mottled vellow Through the courtesy of Dr 

vray to red-brown surface, throughout) which Chief Sureical Service 

seattered whitish strands traversed. The cut. sur \dministratiot Hospital, Memphis, 

face was smooth and had a gelatinous appearance follow-up report was obtained on Nov 
Microscopic examination revealed a well The patient still complained of slight bl 


encapsulated ganglioneuroma. different telds vision and excessive watering of 


Ymyth—Perna 


‘ 
* 
= 
~ ~ 
Fig, 3 -Representative high-power field X10) coll. 
nded by 
led 
3 : 


lkNamination showed slight lid lag on the left, and 


the left pupil was still smaller than the right. There 


Was no evidence recurrence of the tumor 


Comment 


In 1935 


presented a case of 


MeFarland and 


cervical sympathetic 
ganglioneuroma in a 7-year-old girl. They 
reviewed the literature on ganglioneuroma 
and found a total of 127. cases, 17 of them 


in the neck. In 1939 Shumacker and Law- 


rence °? pre sented a case of cervical syVMpa- 
thetic ganghoneuroma in a 35-year-old boy. 
Having reviewed the literature on cervical 

ganghoneuroma, reported 13 


they Cases, 


omitting several of the cervical cases re 
ported by Meckarland and Sappington be 
cause either the origin of the tumor was 
uncertain or definitely mediastinal or the 
icture included other than ma- 


1947 


ganglioneuroma and 


histole ICAL | 


ture ganglion cells. In Stout re- 


viewed 243 ases of 


found 24 cervical cases. One hundred 


Sappington 


A. MOA. ARCHIVES OF SURGERY 


ninety-nine cases were suitable for careful 


histological analysis, and the following 
classification of ganglioneuromata was pre 
sented : 
Group “bully differentiated ganglio 
neuroma composed entirely of adult) gan 
satellites, set 


glion cells, with or without 


singly, or groups, a bulky matrix 
composed of an enormous number of neu 
rites with Schwannian sheaths, which 
occasionally may be myelinated, in an in 
conspicuous fibrous supporting framework.” 
These tumors, which formed the great ma 
jority (146 of 199 cases), do not metasta- 
size. 


with dif 


Group “Ganghoneuroma 
fusely scattered cells of a less degree of 
differ 


degrees ot 


differentiation among completely 


entiated — cells. These show 


variation from sympathicoblasts through 


sympathicogonia, arranged rosettes and 
pseudo-rosettes, on up to almost 


This 


mature 


small ganglion cells.” group is. the 


Reported Cases of Ganglioneuroma of Cervical Autonomic Nervous System 


Sex 


Classification 
Duration, 


A. Sympathetic 


de Quervai Isgu 

Woods 1906 
Glinski 1906) 
Martius 1913 
Freund 1913 
Geymilller 1914 5 
Sommerfelt 1920) 36 
von Fischer 1922 Stillborn 
Stout 1924 2! 
Harbitz 1926 

Crile & Bal 1929 

Lewis & Har: 1930 

MacAuley 1930 

Haven & We 1932 


Shirai 193% 
Lewis & Geschickter 1934 


McFarland & Sappington 1935 
Adair & McLean 1937 
Villaca & Magarinos . 
Torres 1938 
Shumacker & Lawrence 1439 
Foster 1942 

Bosse, Nettrour, Soffel, & 
j Rohm 1944 
1954 


“Smyth & Perna 195s 


Presumed recurrence 
in neck; no metastases 


+ 


Mi, 
4 
“sometime” 


I. 
I, 
lL. 
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. Carotid Bods 


2s Cinti & Pase M 
29 


32 
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CERVICAL Al 


second largest (33 of 199 cases). These 
tumors are occasionally malignant; 6 of 33 
metastasized. 

Group II}: “Composite tumors, made up 
of two or more parts, at least one of which 
fully 
roma, While one or more of the other parts 
This 


the smallest (20 of 199 cases) and the most 


would be differentiated) gangloneu 


would be neuroblastoma.” group Is 


malignant; 13 of 20 tumors metastasized. 
Stout suggested that these tumors might be 
grouped, with as much if not greater pro- 
priety, with the malignant neuroblastoma 
(sympathicoblastoma Asa general figure, 
1 ganglioneuroma in 10 is malignant. 

A review of the literature to date yielded 
a total of 31 t 
undisputed cervical origin, “Twenty-six of 


cases of ganghoneuroma ot 


these involved one or more sympathetic 
ganglia; one, the carotid body, and four, 
the ganglion nodosum of the vagus nerve 


( Table 


cervical ganglioneuroma recorded, Some of 


Our case is the 32d instance of 


the features of these cases and of the one 
presented in this report are listed in’ the 
Table. We have included in this study all 
cases in which the tumor could be classitied 
as a ganglioneuroma according to Stout 
Frankly malignant neuroblastomata (sym 
pathicoblastomata ) have been excluded, as 
have those cases in which the nature of the 
tumor was not clear from the author's 
deseription ( Freifeld Gibberd 
Reference to the Table shows that gan 
glioneuroma oceurred at any age, from 11 
months to 8& years, but was twice as com- 
mon in children. The vagal tumor occurred 
The 


significantly different in either sex or on 


only in children. incidence Was not 


either side of the neck. The size ranged 
from that of a hazelnut to that of an orange. 
The tumor grew slowly and produced few 
symptoms other than respiratory difficulty 
im 2 few cases, due to deviation of the 
trachea. 

On clinical examination, the tumor gen 
erally presented anterior to the sternocleido 
mastoid muscle, at levels from the angle of 


the yaw to the thoracic inlet. It was firm, 


Smyth—Perna 


TONOMIC SYSTEM 


and not tender, did not tluetuate, could not 
Lhe 


mobility of the tumor was limited; 1 could 


be transilluminated, and was mobile 


be moved from side to side but not uy? and 
did 
Carotid pulsation, superticial and anterior 


to the 


down, and not move on. swallowing 


tumor, and tracheal deviation were 


often noted. Horner's svndrome was noted 
In tWo cases. 

The picture was complicated by the pres 
ence of the 


enlarged cervical glands in 


second case of Lewis and Geschickter 
and of tuberculous glands in the case of 
Woods.“*%) The tumor could be identified 
only during strong expiratory effort) in 


MacAuley’s case! In Pirner’s ** the 


Case 


vagal tumor presented with a Horner's 


syndrome on the same side. There was an 


associated conjunetivitis with edema of the 


face and congestion of the neck ves on 
the left. 

In 17 cases no clinical diagnosis Was 
listed. Thirteen authors listed diagnoses, 


including tuberculous  adenitis, branchial 
cleft cyst, cystic hygroma, pharyngeal diver 
ticulum, carotid body tumor, lipoma, and 
lymphoma. The correct diagnosts, based on 
clinical examination, has been made only 


M. 


reported by Clay * and by Pirner. 


twice: by Dr Ravitch, in the case 


In the 


former case, because of the displacement 


of the carotid artery, Ravitch suggested the 


diagnosis of a neurogenic tumor rising 


paravertebrally.  Pirner suspected vagal 


tumor because of the association of cough 
ing with palpation of the tumor. The diag 


nosis was made following biopsy of the 


tumor by Bosse and associates.” Pas k and 


associates =e used needle biopsy. which led 
to an incorrect diagnosis of neuroblastoma 


and a fruitless course of x-ray therapy. 


Following excision, examination of — the 
be) 


tumor revealed a ganghoneuroma containing 
some immature cells (Group I], Stout). In 
led to an 


Pirner’s case biopsy incorrect 


diagnosis of tuberculosis on two occasions, 
| 


before the correct diagnosis was made by 


clinical examination 


3 
tas 
$3 
‘ 


The characteristic position, limited mobil- 


ity, and displacement of the carotid artery 
should suggest tumor of the sympathetic 
or vagus, possibly ganglioncuroma. posi- 
tive diagnosis cannot be made, except by 
surgical excision of the tumor, because these 
clinical characteristics are common to gan- 
glioneuroma, neurilemmoma ¢Altany and 
lickrell,* 
(Abbé '), chemodectoma of the glomus in- 
Dirks"), 


In Cinti and Pasero’s 


Gore et neurofibroma 


travagale (Coldwater. and and 
carotid-body tumor. 
case ® the ganglioneuroma apparently arose 
in the carotid body itself. 

Grossly these ganghoneuromata were 
firm, rubbery tumors, usually well encap- 
sulated. Complete surgical removal de- 
pended less on the nature of the tumor 

relationship — to 
On 


they appeared as solid growths, often yel- 


than its location and 


surrounding structures. cross section 


low-gray color, Microscopically, the 
benign ganglioneuromata consisted of well- 
differentiated, occasionally multinucleated 
ganglion cells, some of which were accom- 
panied by their satellites, surrounded by a 
dense network of myelinated or amyelinated 
nerve fibers, without any particular arrange- 
ment. Caleific deposits were present in two 
of the vagal tumors (Clay,* Pack et al.?*). 
There were usually many more nerve fibers 
a characteristic that is 
The 


contained 


than ganglion cells 
much discussed but litthe understood. 
varieties 


potentially malignant 


some ganglion cells, ranging from com- 


pletely undifferentiated sympathicoblasts to 
incompletely differentiated ganglion cells. 
The listed 


cording to classification.# 


tumors in the Table ae- 


Stout's 


are 
There 
were 14 in Group 1, 11 in Group II, and 2 
in Group Ill. There was not enough in- 


formation to classify the remaining five. 
| 


None of the Group | tumors was clinically 
malignant, but 4 of Group II tumors and 1 
of the Group I1] tumors were malignant. 
\s compared with Stout’s figures for the 
over-all incidence of the tumor, the Group 
1] tumors are approximately twice as com- 
mon in the neck, and the incidence of malig 
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nancy im this group is approximately twice 
as high. In general, one cervical, ganglio 
neuroma in four is malignant. 

In almost all cases the tumor was excised 
without difficulty: it was usually not ad 
herent and was relatively avascular, At 
operation the common carotid artery and 
its branches were usually found displaced 
anterolaterally; the jugular vein posteriorly 
(lig. 4). In) Martius’ case the tumor 
involved the superior vena cava and the 
azygos vein. The patient died a few hours 
hemor 


postoperatively of uncontrollable 


rhage. In Villaca and Magarinos ‘Torres 


case the tumor was excised with some 


difficulty, requiring ligation of the common 
Ball's case" 
1 


earoud artery. Crile and 


and the second case of Korttila =! the tumor 


was adherent to the brachial plexus. 


. Paravertebral muscles 
. Prevertebral muscles 
Sternomastoid muscles 


Larynx 
Thyroid gland 
Pharynx 


. Carotid artery 
Strap muscles 
Thyroid cartilage 


Fig. 4 Cross section of the neck at the level of 
the thyroid cartilage: A tumor of the 
sympathetic expands most readily in anterolateral 
direction, displacing the jugular vein” posteriorly 
and the carotid artery anterolaterally. Medial ex 
tension of the tumor can occur only anteriorly, 
where impinges on the pharynx, larynx, or 
trachea, depending on the level of its maximun 
growth. Adapted, by permission, from “Cunning 
ham’s Textbook of Anatomy,” Ed. 9, published by 
Oxford University Press, London, 1951, 
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GANGLIONLUROMA Ol 

Sommerfelt,?! Melarland and) Sapping- 
ton.” Bosse et al. and Pack et al.2* found 
radiation of no value, even in mixed tumors. 
Adair and MelLean described one Case in 
which the tumor recurred rapidly after ex 
ersion and then responded fairly well to 
irradiation. In this connection, Wissane and 


Ackerman “° have reported an interesting 


case in which an immature thoracie gan- 
ghoneuroma (Group I], Stout) changed in 
four years to a mature ganghoneuroma 
(Group 1, Stout) after radiation therapy. 
After excision of a sympathetic ganglio 
neuroma in 27 cases, Horner's syndrome 
appeared in & It occurred also after ex- 
cision of the carotid body ganglioneuroma. 
In those cases in which Horner's syndrome 
did not develop, or Was not reported, the 
tumor was presumably excised without 
dividing the sympathetic trunk. In Foster's 
ease |! the syndrome was transient. In one 
Stout's cases * it was still present four 
years 


toperatively, Curiously, the syn- 


drome wis relatively commoner following 
excision of ganglioncuromata of the nodose 
It was transient in 


al.**: 


ganglion of the vagus. 


the cases of and Pack et 


permanent in’ Pirner’s case2* Both Clay 
and Pirner deseribed a temporary postop 
erative tachveardia following exetsion of a 
ganghoneuroma with division of the vagus 
nerve. Pack et al. described transient vocal 
cord paralysis, dyspnea, and dysphagia fol- 
lowing excision of the tumor without divid- 
mg the vagus nerve. The only constant 
sequela was paralysis of the vocal cord on 
the same side, permanent if the nerve was 


diy ided. 


Summary and Conclusions 


We have presented a case of ganglioneu 
left 


pathetic ganglion and reviewed the literature, 


roma of the superior cervical sym 
comprising reports of 31 cases of cervical 


ganglioneuroma. In cases the tumor 
involved the sympathetic, in 1 the carotid 
body, and in 4 the nodose ganglion of the 


vagus nerve, 


Smyth—Perna 


CERVICAL AUTONOMIC 


SYSTEM 


The tumor occurs with equal frequency 


but 1s twice 


ge. 


in cither sex and at any ag 


children. The 


as common im vagal tumor 


occurs only children. Respiratory dith 
culty, due to tracheal deviation, occurs im a 
few cases. Horner's syndrome is seen very 
rarely in both vagal and sympathetic gan 
ghoneuroma. firm, painless, slow-grow 


ing tumor, presenting anterior to the 


sternocleidomastoid, behind a displaced 
caroud artery, which can be moved from 
side to side, but not up and down, should 
suggest neurogenic tumor, possibly ganglio 
neuroma. The diagnosis can be confirmed 
only by excision, Biopsy is of uncertain 
value because of the mixture of mature and 
immature elements in many of these tumors. 

The tumor consists of an encapsulated 
mass of ganglion cells surrounded by a lar 
ger number of nerve fibers. It is considered 


benign or malignant, depending the 


histological characteristics of the ganglion 
cells. 

Compared with the incidence of gangho 
neuroma throughout the body, tumors con 
taining both mature and immature ganglion 
cells are approximately twice as common in 
the neck, and the incidence of malignaney 
in this group ‘s approximately twice as high. 

The treatment is excision, followed by 
irradiation if the tumor is potentially malig 
nant. Both surgeon and patient should be 
aware of the possible sequelae: (1) Horn 
er’s syndrome, perhaps permanent, follow 
ing excision of a sympathetic, carotid body, 
or vagal ganglioneuroma: (2) paralysis of 
the vocal cord on the same side, permanent 
if the nerve is divided, following excision 
of a vagal ganglioneuroma: perhaps com 
pleated by transient tachveardia and dys 
phagia. 
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4 nal ysis ‘ / if ty light Cases 


JOHN M. WAUGH, M.D., and THOMAS E. LYNN, M.D., Rochester, Minn. 


Occasionally during the course of pan 
creatic inflammation or subsequent to trau 
ma to the pancreas, fluid-like material 
forms a eyst adjacent to or, on rare ocea 
sions, within the pancreas. Such a cyst ts 
surrounded by a sac which does not have 
an epithelial lining, in contrast to true 
evst, and is commonly referred to as a 
“pancreatic pseudocyst.” In our experience 
pancreatic pseudocyst is one of the com 
onest types of sts associated with the 
panereas, 

Various operative procedures have been 
the management of 


utilized in surgical 


pancreatic pseudocyst. Those usually em 


ploved have ineluded excision with or with 


out oa portion of the adjacent pancreas, 


incision. and drainage, incision and mar 
supialization, or internal drainage by means 
of anastomosis of the eyst to a portion of 
the gastrointestinal tract. The variety of 
methods used indicates that none has proved 
entirely satisfactory, 

evaluate further the 


the 


In an attempt to 


operative results in management of 
pancreatic pseudocyst, we have analyzed the 
58 cases encountered at the Mayo Clinic 


from 1948 through 1954. 


General Background 
Liicke and Klebs,"* in 1866, attempted 
external drainage of a pancreatic cyst; the 
patient died in the postoperative period, 
13, 1958 
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Clinical and Surgical Aspects of Pancreatic 


Bozeman? in successfully extirpated 
a pancreatic cyst. The next year Gussen 
bauer * devised a method whereby he sewed 
the parietal peritoneum to the skin, and the 
walls of the cyst to the parietal peritoneum. 
Marsupialization became, and has remained, 
a standard surgical procedure. In 1888 
lenger * reported an example of pancreatic 
cyst secondary to trauma, 

In 1923 Jedlicka ' managed a pancreatic 
evyst by means of drainage into the stomach. 
Judd, Mattson, and Mahorner,'! 1931, 
analyzed 47 cases of pancreatic cyst of 
patients who had undergone operation at 
the Chimie during the preceding 10. years. 
Though not considered separately, pseudo 
cyst formed in a 


significant number of 


these patients. Comment was made on the 
frequent occurrence of inflammation of the 
Iihary tract or pancreas preceding opera 
tion and on the value of roentgen examina 


tion as an atid in) diagnosis. External 
drainage was performed in 39 cases and 
was felt to be 


the treatment of choice if 


excision was not. feasible. It noted 


Was 
that prolonged draimage occasionally pro 
vided a source of difficulty in management 
In 1937 Lahey and Lium reported the 
cure of a persistent pancreatic fistula by 
internal drainage of the drainage tract. 
They found 26 other cases similarly man 
aged, with a mortality rate of only 3.8%. 

Meyer, Sheridan, and Murphy,’* in 1949, 
analyzed their operative results in 31 cases 
of pancreatic pseudocyst. They suggested 
awareness of possible electrolyte imbalance 
that might occur with external drainage of 


a pancreatic pseudocyst. In their study they 


47 


= 
| 
Beare 
3 
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also pointed out the value of barium in 


gastrointestinal X-ray examination the 
diagnosis of pseudocyst. Two years later 
Brilhart and Priestley reported 44) cases 
of surgically managed pancreatic pseudo 
evst. They concluded that external drain- 
age, preferably by marsupialization, was 
the treatment of choice, and that recurrence 
of evsts could be prevented if drainage was 
maintained for an adequate period, 

Mulholland ** felt) that 


sphincterotomy should) be performed con- 


Doubilet and 


comitantly with external drainage of a 
pseudocyst, or as a secondary procedure 
in cases in which persistent cutaneous pan 
creatic fistulas had developed. They also 
suggested that because the pancreatic ducts 
are frequently a component in pseudo- 
evst of the head of the pancreas, treatment 
should be cystojejunostomy combined with 
sphincterotomy, Baker and ‘Thistlethwaite,! 
and also Brander and Laird,* advised ex- 
ternal drainage as the initial procedure but 
recommended earlier consideration of sub- 
sequent internal drainage for cystic cavities 
that do not obliterate: Sinclair ™ reviewed 
the reported cases in which internal drain- 
age was performed for pancreatic cysts. 
He stated the opinion that this is the meth- 
choice and advocated 


od ot eVstogastros 


mV. 
Clinical Aspects 


Pancreatic pseudocyst has frequently 
been a source of diagnostic confusion and 
has often escaped consideration in the pre 
operative period, The proximity of the 
process to so many organs of frequent ¢lin- 
ical concern would justify this to some 


extent. However, it is probable that if the 
examiner is aware of the clinical manites- 
tations of pancreatic pseudocyst, a correct 
preoperative diagnosis can be made in a 
much higher percentage of cases. 

In our series of 358 cases 
This 


parallels the sex incidence in 44 cases pre- 


and Sex. 


3 2c 
there were 35 men and 23 women. 


viously reported from the Clinic by Bril- 


hart and Priestley. There was no essential 


48 


Mo A ARCHIVES OF SURGERY 


sex difference series of 31 cases re- 
ported by Meyer, Sheridan, and Murphy. 
Forty-eight of our patients were between 
the ages of 30 and 60, Four patients were 
less than 25 years of age, and in three of 
these the pseudocy st developed after trauma 
to the abdomen, 

tiologie als pects The 


factors commonly associated with the de 


two etiologic 
velopment of the pseudocyst of the pancreas 
are pancreatitis and trauma. Inflammation 
of the 
forerunner of a pseudocyst oftener than 


panereas Is considered to be the 


trauma, In our series patients were 
found to have acute or subacute pancreatitis 
at the time of operation, and an additional 
6 patients had a preoperative diagnosis of 
acute pancreatitis, “Thirty-seven patients 
presented histories compatible with recur 
rent episodes of acute pancreatitis. “Twelve 
were found to have pathologie conditions 
of the biliary tract at the time of operation. 
Seven of the twelve had stones in the com 
mon 


duct. eleven patients gave histories 


of prolonged excessive intake of alcohol. 
In two patients a perforating peptic ulcer 
was felt to have initiated pancreatitis. There 
Was nothing in the histories of three pa 
tients to suggest an apparent cause for the 
development of a pancreatic pseudocy st. 
Mix patients related the onset of their 
symptoms to an episode of severe trauma 
to the abdomen, Lying directly across the 
vertebral column, the pancreas is subject 
to compression against that structure dur 
abdomen, Lazarus 


ing trauma the 


experimentally produced a pseudocyst by 
crushing the pancreas of a dog. Initially 
a hematoma developed, and subsequently a 
collection of approximately 100 ce. of milky 
Nuid was found in the region. Tt would ap 
pear likely that this may be the sequence 
of events when cyst) develops after 

trauma. 
Svaptoms. Pain the commonest 
symptom of pancreatic pseudocyst. Of the 
58 patients in our series, 52 complained 
of pain, Undoubtedly, pancreatitis, which 
is so often the precursor of cystic forma. 
Vol. 77, July, 
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lion, ts one cause of pain in many cases, 
and the character and location of the pain 
are typical of pancreatitis. In this series, 
Sl patients had severe pain, and 21 had 
moderate or mild) pain. .Among the six 
patients who did not have pain, tive had a 
palpable mass in the upper part of the 
abdomen and one had jaundice the 
prominent clinical feature. “Thirty-six 
stated that their pain was intermittent in 
nature, with wide variation in’ frequeney 
and duration. Phe pain was located in the 
epigastric region in 34 patients, in the left 
upper quadrant in 9, and in the right upper 
quadrant in 17. Only twe patients had pain 
in the lower part of the abdomen, In 15 
patients the pain extended straight through 
the body to the back. Vomiting was pres 
ent in nine patients, and it ts noteworthy 
that evidence of high intestinal obstruction 
was the prominent symptom in six patients. 

Physical Findings. Among the 38° pa 
tients, 35 had a palpable mass at the time of 
examination, and the presence of a mass 
was questioned an additional 3. The 
mass, When present, was found in the upper 
portion of the abdomen im all cases, Its 
location was epigastric in I4, in the left 
upper quadrant in 11, and in the right 
upper quadrant in 10.) Some patients had 
noted the mass prior to examination, and 
some stated that intermittently it changed 
in regard to size and consistency. It was 
not unusual for the examiner to record a 
change in size of the mass at a subsequent 
examination, “The mass is usually immobile 
but may move with respiration. When the 
evst is firm, nontender, and fixed, it) is 
rather suggestive of a malignant neoplasm. 
suggestion may be enhanced if there 
is associated jaundice and loss of weight 
which is common, 

Jaundice was present in five patients. It 
Was obstructive in type and commonly due 
to pressure on the common duct. The pres 


sure usually is caused by the evst, but ocea 


sionally it is due to associated pancreatitis 


or calculous disease in the biliary tract. 


moh—-Lynn 


Laboratory Findings the pa 
tients, 12 were found to have diabetes 
mellitus, which most likely resulted fron 
extensive and long-standing inflammatory 
changes in the pancreas. Some of these 
patients also had clinical evidence of ex 
ternal pancreatic insufficiency. The value 
for blood amvlase was above normal m 
12 of the 40 cases in which it was deter 
mined, whereas the value for blood lipase 
was elevated in only 4 of 38 cases in which 
it was determined. Doubtless a higher per 
centage of elevated values would have been 
found had these examinations been made 
during episodes of acute pany m all in 
stances. Also, when extensive destructive 
changes have occurred the panereas, 
values for these enzymes may not be ele 
vated during acute attacks. 

Koentgenologic study may reveal sigmiti 
cant or contributing evidence of pancreatic 
disease. For example, a mass was noted in 
the upper part of the abdomen in each of 
pa patients. Nine patients had evidence of 
cealetfication the region of the prinereas 
Holt * has emphasized the diagnostic impor 
tance of widening of the duodenal loop as 
a diagnostic sign of a eyst located in- the 
head of the pancreas (hig. 1). The stom 


ach be displaced or indented Various 


Fig. 1 Widening of duodenal loop caused by 
pseudocyst ot panereas 


: 
: 
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Fig. 2.—Displacement stomach inferiorly and 


anteriorly by pseudocyst im body of pancreas 


4.—Dressure on stomach and duodenojejunial 
caused by pseudocyst in tail of pancreas 


5.—Downward displacement and compres 
sion of lower portion of stomach by pseudocyst 
at gunetion of head and body of pancreas 


‘igure 4 


Fig. 3 
anteriorly 


l displacement 


scudocys 


superiorly 
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planes, depending on the location of the 


evst (Pigs. 2, 3, and 4).. Pressure from 


the evst may impede gastric emptying (lig. 
5). Occasionally the resultant pressure 
deformity will be most pronounced on the 
roentgenogram made after a barium enema. 

Preoperative Diagnosis. previous 


report. from the Clime by Brilhart) and 
Priestley, a preoperative diagnosis of pan 
creatic pseudocyst had been made in only 
Gof 44 cases. In the present study it was 
28 of Other 
operative diagnoses included) carcinoma of 


the 


considered) in 58 cases. pre- 


pancreas, panereatitis, renal eyst, and 
indeterminate abdominal tumor. history 
suggestive of recurrent panereatitis associ- 
ated with the finding of a rounded mass in 
the upper part of the abdomen should per 
mit a presumptive diagnosis of pancreatic 
pseudocyst. 

Pathologic Characteristics. Vhe absence 
ofan epithelial lining differentiates a pseu 
doeyst from a true eyst of the pancreas, 
The pseudocyst has a fibrous tissue wall, 
which may vary in thickness from one to 
several millimeters, It is) frequently ad 
herent to surrounding structures and may 


appear to be inflamed. The eyst is usually 


adjacent to, rather than within, the pan 
creas and may be associated with any 
portion of the gland. In our cases it was 


the 
with the body in 21 cases, and 


associated with the head of panereas 


in 29 cases, 


with the tail in 11 cases. In each of three 


additional cases there were two separate 
pseudacysts. Rarely is the cyst multilocular. 

The size of the pseudocyst may vary 
from several to 23 em, or more in diameter 
and is commonly described as being the size 
of an orange or grapefruit. It may contain 
several liters of fluid, although 200 to 1000 
ce. is usual. The tuid may be thick or thin; 
generally it is turbid, but it may be clear. 
l'requently it is a brownish color, sugges 
tive of old blood; at times it ts frankly 
bloody. Not infrequently the fluid is de 


scribed as being nulky or creamy. 


Haugh—Lynn 


Surgical Aspects 
The 


suspected cyst of the pancreas will depend 


optimal operative approach to a 


largely on the size and location of the mass 
The suspicion of coexisting pathologie con 
ditions, possibly in the biliary or gastroim 
testinal tract, would likewise be intluential 
in deciding on the surgical approach. .\ 
transverse incision placed over the pancreas 
the best the entire 


affords exposure of 


gland. Most commonly a pancreatic pseu 
doeyst is explored through an opening im 
the gastrohepatic or gastrocolic omentum 

A variety of procedures have been em 
ployed in the surgical treatment of pseudo 
cysts of the panereas. In: our series of 38 
cases, incision and drainage were used in 


23 cases, incision and marsupialization in 


17 CASES, complete excision of the cyst in 9 


cases, internal drainage in & cases, and 
evacuation of the evst in cases. Ome 
patient with two cysts had incision and 


drainage of one and excision of the other. 


Incision and Drainage. bollow-up in 


formation was available in 20 of the 23 


cases in which incision and simple drainage 
were carried out. Duration of follow-up 
was from two and one-half to eight vears, 
with an four 


average of approximately 


vears. Two patients could not be traced, 
and one died in the immediate postoperative 
period, of acute pancreatic Necrosis. 

The 


six weeks to two and one-half years, with 


duration of dramage varied from 


a mean time of approximately stx months. 
A large catheter, a dressed tube, or multiple 
drains 


Penrose were emploved for drain 


age. In two patients the cyst was recur 
rent; it is noteworthy that the length of 
previous drainage had been less than a 
month in each instance. One of these pa 
ticnts provided the only known recurrence 
among our patients treated by simple drain 
age. The recurrent evst, which was the size 
of a grapefruit, was located in the body 
of the pancreas. Drainage was established 
by means of a large catheter, which was 
weeks, with further 


removed five 


drainage after six weeks. \ second recur 


31 


> 
\ 


rence of the cyst was apparent within two 


months, This cyst was subsequently drained 


by a similar method, but drainage was con- 
tinued for seven months, without. further 
difficulties. One patient was suspected of 
having a recurrence; again the period of 
postoperative drainage was less than two 
months. possible complication of long 
term drainage was shown in a patient in 
whom a large catheter used for draining 
the evst had eroded into the stomach after 
having been in place for four months. The 
gastrocystocutaneous fistula closed quickly 
after removal of the catheter. In another 
patient the drainage continued for two and 
one-half years, requiring transplantation of 
the tract into the stomach. A patient with 
a cyst in both the head and the tail of the 
pancreas had satisfactory result after 
simple drainage of the cyst in the head and 
resection of the tail and panecreaticojejunos 
tomy, 

Lesions were encountered in the biliary 


tract of seven patients. One patient had 


cholecystectomy: six had cholecy stectomy 
and choledochostomy, and one whose gall 
bladder had been removed previous!y had 
choledochostomy. The patient suspected of 
having a recurrent: pseudocyst underwent 
and choledo- 


associated cholecystectomy 


chostomy. Sphincterotomy was not em 
ployed in this group ot patients. 

Incision and Marsupialization. Seven- 
teen paticnts had incision and marsupializa- 
follow-up 
The 


average period of follow-up was five years, 


tion of the pseudocyst, and 


information was available each. 
the shortest being two years. 


The 


drainage was approximately seven months. 


average duration of postoperative 
In one instance the operation was for re- 
The 


drainage had been three months. 


current cyst. duration of previous 
Marsu- 
pialization with drainage for eight months 
provided a cure. Only one patient in our 
series had a recurrence of the evst, and 
months after the initial 


this occurred 18 


operation. .\ catheter had been employed 
for drainage for almost a vear; it’ was 


52 


A.M. A, ARCHIVES OF SURGER) 
removed, but drainage continued thereafter, 
requiring intermittent dilatation of the ori 
fice of the tract. Shortly after dilatation 
Was stopped, the cyst recurred. A. satisfac 
tory result) was obtained after further 
drainage, of approximately 11 months. .\ 
cyst developed in one patient who had an 
intestinal fistula, owing to a large drainage 
tube which had been in place four and one 
half months. In another patient a pseudo 


cyst developed in) another area of the 
pancreas after incision and marsupializa 
tion. In general, marsupialization was em 
ployed for cysts somewhat larger than those 
in Which simple drainage was instituted. 

Four patients had lesions in the biliary 
tract. Two had cholecystectomy, and twa 
had combined cholecystectomy and choledo 
chostomy. Sphineterotomy was not utilized 
in this group of cases. There were no 
proved or suspected recurrences among the 
patients having concomitant procedures on 
the biliary tract. 

Our findings would support the conclu 
sion of Brilhart and Priestley that external 
drainage of the pseudocyst gives satisfac 
tory results if it is adequate and if it 1s 
maintained for a sufficient time. Recurrent 
cysts developed at the same site in 2 of the 
40 patients in our series. The optimal dura 
tion of drainage will depend, of necessity, 
on the size of the eyst and the rapidity 
with which the cavity is obliterated. If a 
question arises as to how rapidly the tube 
should be shortened, radiopaque material 
may be injected through the tube, and a 
roentgenogram will indicate the size of the 
remaining cavity. The tube should be re 
positioned at regular intervals to obviate 
the chance of erosion through the wall of 
the cyst. Although a pseudocyst generally 
is not considered to have a direct connection 
with the duetai system of the pancreas, 
oceasionally after operation the drainage 
contains 2a significant amount of external 
pancreatic secretion. Under these circum 


stances prolonged drainage, or possibly 


some subsequent surgical procedure, such 
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PANCREATIC PSEUDOCYST 


as internal drainage, may be required be- 
fore final healing occurs. 

Follow-up information was 
avallable on all nine patients who had un- 
dergone excision of a pancreatic pseudo- 


The 


Was sevel vears, 


evst. average duration of follow-up 


In five patients a portion of the pancreas 
Was resected with the pseudocy st. In one 


mstance of extensive fibrosis of the head 


of the panereas a Whipple procedure was 
carried out. another case a eyst) was 
present in both the body and the tail of the 
pancreas; the distal half of the 


In three patients the cyst 


panereas 
Was removed, 
was localized to the tail, and it was felt 
advisable to resect that portion of the gland. 
One of these patients had an associated cyst 
m the head of the gland, which was treated 
by simple drainage. The eysts of four pa- 
tents were excised, In two they were in 
the tail; one occurred in the body, and one 
in the head. There was no subsequent evi- 
dence of a recurrent cyst in this group. 
Total excision of a pseudocyst is usually 
not feasible because of its adherence to sur- 


rounding and to the 


structures pancreas 
itself. ¢ ccastonally excision of a large cyst 
in the distal portion of the body or in the 
tail may be accomplished by resection of the 
distal portion of the pancreas. 


Internal patients had 
internal drainage of a pancreatic pseudo 
evst. Follow-up data were available on 


seven of these patients for three years. 
Phe cyst was anastomosed to the jejunum 
m three instances (Roux-Y), to the duo 
denum in two cases, and to the stomach in 
two, One of the last two patients had a 
concomitant cholecystectomy and choledo 
had 
been drained previously but recurred. 
died 18 


pancreatic carcinoma. 


chostomy., one instance the cyst 


Ome patient months later, with 
In another patient a 
subsequent Operation on the upper part of 
the abdomen proved necessary for a lesion 
in another organ; cystenterostomy made the 
procedure much more difficult. no pa- 


Hvangh- Lynn 


tient in this group was there evidence ot 
recurrence of the cyst. 
The advantages and disadvantages 0! 


this mode of treatment will become clearer 


with the increasing number of reported 


cases. Apparent disadvantages would 
the increased operative mortality and mor 
bidity and operative difficulty if a subse 
procedure 1s 


Also, 


treatment 


quent definitive surgical 


necessary on the panereas. with 


earher recognition surgical 
of pseudocyst, the et stic wall may not be 
suitable for anastomosis. 
Evacuation... In two instances other ma 
jor surgical procedures negated a definitive 
procedure, and the cyst was simply evacu 
ated. It 


is interesting that in neither in 


stance one that of a 300 ce. cyst in the tail 

and the other that of a 100 ce. cyst im the 

head of the pancreas—was there evidences 
of recurrence subsequently, 
Summary 

Pseudoevst of the pancreas conil only 


occurs as a complication of pancreatitis but 


may develop after abdominal trauma 
Characteristically, a patient who has a cyst 
of this type presents a history suggestive 
of recurring pancreatitis and palpable 
mass somewhere the upper part of 
the abdomen. Occasionally obstruction of the 
upper portion of the intestinal tract 1s the 
clinical feature.  Roent 


most prominent 


genologic studies may show abnormalities 
in the stomach or intestine caused by pres 
sure from the cyst. 

"A series of 358 cases of pse udocyst of the 
at the Mayo Clink 


pancreas muntered 


is reviewed. Total extirpation of the cyst 
gives excellent results but is seldom feas 


ible. 


choice 1n the majority of cases. 


External drainage is the treatment of 
Recurrence 
of the eyst can be prevented by drainage 
tor an adequate period. Occasionally per 
sistence of the drainage will necessitate a 
secondary procedure. Internal draimage, 
though a more extensive procedure, may be 
the procedure of choice in selected cases. 
The more frequent use of internal drainage 
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in recent years will allow a more critical 


evaluation of its value in the future. 


Section of Surgery 
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Report of 


Keeently, at number of synthetic fabrics 
have been reported to be useful as vascular 
prostheses human beings experi- 
mental animals. Of these plastic materials, 


Vinyon “N,” 


Vetlon have been investigated most exten 


uvion, Orlon, Dacron, and 


sively as to patency, incidence of throm 
bosts, method of fabrication, porosity, and 


tissue reactions, ! Amylan (nylon 6) 


was studied by us as a material to replace 
the thoracic aorta in dogs and proved to be 
a satisfactory strut for blood flow. It was 
then transplanted into the abdominal aorta 
of a oman with arterioselerotic aneurysm. 
The graft eventually ruptured into the duo- 
fatal 


bleeding a year later. Owing to the scarcity 


denum and caused gastrointestinal 
of reports on the fate of these plastic tubes 
felt it 
report: our experience, 


in clinical cases, we worth while to 


Experimental Study 
\Vaterial. 


Nylon is a 


chained 


general denomination for a long 


synthetic polyamide, which can form a 
that all 
Of four types 
and 610), 


\ 40-denier 


filament. It does not necessarily mean 


products so designated are the same 


of available nvlon (nylons 6, 11, 66, 


amylan * was chosen for the study 
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tatfeta with a 
(Fie. ld, B). 
Vethod of Fabrication 
Amvlan 


folded 


was over varlous sizes of vlass 
models, and edves were together 
Amylan thread. A single laver ibric was four 
to he too porous, and the high imeidence of thror 
hosis was known fron pilot experiment” Late 
vascular tubes made of two lavers of Amvla 
and a smele sheet of polvethyvlene, all fused 
heat, were used in the following study. Both edges 


were turned back as cuffs and coated 


stheone TOO4A.+ 
Results. 


tubes 


With use of mild hypothermia, th 
were transplanted into the canine thoraci 
aorta just below the origin of the subclavian 
artery by end-to-end suture with QOOOOO silk. 
Minimal bleeding occurred from the suture 
line immediately after grafting but) was 
easily controlled. Twelve grafts were found 
patent by peripheral pulsations, aortograms, 
and autopsy. Of 12 dogs, 3 died within 24 
hours, of causes not related to the graft, 
while 9 were observed for 7 to 120 days. 
Three died on the 11th, 23d, and Sist days, 
respectively, of a rupture of the proximal 
host vessel. The grafts, however, were in 
tact, and no sign of rupture was observed 
(Fig; 24). 

Immediately after transplantation, a thin, 
glistening, transparent fibrin membrane was 
laid the 


gray-white within a week (big. 2B). An 


down on graft, which became 


island-like granuloma appeared on the inner 
surface 20 days later and became coalesced 
+ Available Toshiba 


from the Denki Co, 


Kawasaki 


$1) 
ino 
of 40X38 was use 
With) volatile 
ba 
% 


Amylan (nylon 6) in taffeta 


ppeared twisted in many places under high-power mavnification 


of Amylan fabric (telephotography ) 


? 


and smooth after 2 months. The graft was 


enveloped rather thick fibrous tissue. 
Histologically, the inner lining was made 
of blood corpuscles, in which differentiation 
ot tibrocytes started to occur 7 days later, 
and several layers of fibrous cells could be 
The 
process of organization was completed after 


I lat, 


extended from the host over the anastomosis 


identified in grafts after days. 


three months. endothelial-like cells 


by that time. Caleium deposits were not 


observed. Infiltration of the fabries with 


round cells was found, but no capillaries 
Were seen, 


Fig. 2 


bv arrows) 


A, thoracic aortogram four months after grafting procedure (grafted site 
B, inner surface of the prosthesis seven days after transplantation 
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section 
appearance 


on cut 


round 
B, 


filaments are and 


Report of Case 


\ 53-year-old man was operated upon for an 


urteriosclerotic aneurysm of the abdominal aorta 


The 


October, 19355 fusiform: aneurysm) was 


replaced with an vascular 
prosthesis, inserted by end-to-end anastomosis be 
the 


arteries, 


renal branches and both common iliac 
Both the shightls 
narrower than the host, but good pulsations were 


2011 


tween 


limbs of were 


lower extremities the 


the 


obtained the 


postoperative day abdomen wis reopened, a 


diagnosis of intestinal obstruction Tiavinge beer 
The graft showed good artertal blood flow 
dilatation \ 
Sist diay 


Tle 


made 


Without stenosis and translumbar 


aortogram, performed on. the after the 


first operation, showed good patenes Was dis 


show) 
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RUPTURE OF PLASTIC PROSTHESI 


; \ 54-year-old man. (upper left) 
tilm P) with blood is demonstrated 
layer ol 


Dissection of Amylan (A) 
\ wide gap between the polyethylene and the outermost 


and polyethylene 
Amylan occurred during section of the specimen. (upper right) The graft consists 
i 3 layers, i.e, two sheets of Amylan (A) and one of polyethylene (?). The inner side (1) 
of the graft is covered with hyalinized connective tissue. The Amylan fibers are stretched 
ind broken. Hematoxylin-eosin stain. (Below) Polyethylene film (P) and Amylan fibers (4) 
ire fragmented and surrounded by the connective tissue fibers. Polyethylene could be demon 


strated clearly under the phase-contrast microscope, as shown here, or in the dark field, although 
the film failed to stain by various methods 
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charged from the hospital on the 74th day. No 
detailed information since his discharge was avail- 
able to us except, for the report of a local doctor, 
six months later, of the disappearance of symptoms 
in the abdomen and the existence of neurologic 
disturbances in the left leg. 

At the end of 1956, the patient 


complained of heavy bloody vomitus and bloody 


November, 


stools, and was treated conservatively. He died 
suddenly on Dec. 6, 1956, of severe gastrointestinal 
bleeding, and autopsy was performed. 

Autopsy Findings (Dr. S. Nakano).—Macro- 
scopically, the Amylan-polyethylene tube implanted 
between the renal and both iliac arteries was found 
buried in rather thin connective and fatty tissues 
and was firmly attached to the retroperitoneum. 
The proximal anastomosis was slightly stenotic, 
permitting insertion of the middle finger, and the 
abdominal aorta 
dilated (Fig. 4). 


iliac portions of the graft were patent, a small 


above the graft was. slightly 


Though the abdominal and right 


piece of thrombus was widely attached to the inner 
surface of the tube, and the left iliac portion was 
completely obstructed with thrombus. In_ part, 
the fine mesh of Amylan cloth was directly ex- 
posed. The anterior wall of the graft was dilated, 
the sac measuring 22 cm. and being located 3 em. 
below the proximal anastomosis. It was firmly 
adherent to the origin of the third portion of the 
It was filled with. blood clot, without 


visible Amylan fabric and was connected with the 


duodenum. 


intestinal tract by a tiny perforation, 0.30.3 mm. 


Histologically, the proper structure of the 


prosthesis i. ¢, two layers of Amylan cloth and 
one sheet of polyethylene film interpolated, was 
found dissociated in various parts owing to dis- 
section with blood (Fig. 3, upper left). The outer 


laver of Amylan cloth was fairly well maintained 


Figure 4 
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and was buried in a connective tissue, and the imner 
layer was also enveloped in hyalinized connective 


tissues. Elastic fibers were not observed to take 


any part in the connective tissues. In some areas 


Amylan fibers were broken, whereas the poly 


ethylene film) was conspicuously ruptured and 


fragmented (Fig. 3, upper right). Fibrous-tissue- 


cell invasion was found between plastic materials. 


Tissue reaction, however, was minimal around 


the polvethylene. Its existence was recognized 


only by the dark-field or phase-difference micro- 
scope ( Fig, 
was filled 


Amylan 


3, below). The aneurysmal dilatation 
with blood clot. The 
cloth and the polyethylene 


not demonstrated except for a few pieces of the 


inner sheet of 


were 


fragmented film, whereas the outer sheath of 


Amylan was broken down into its component fibers 
and bundles. The muscular layer of the attached 


duodenum disappeared, and its submucosa 


adhered to the outermost connective tissue of the 
blow-out of the graft. 

A slight degree of arteriosclerotic change ap 
peared in the thoracie aorta and the remaining 


abdominal aorta, whereas it was severe in. the 


small arteries. the spleen, the so-called 


Vilzlockerung, 


This tinding may be 


posthemorrhagische described by 


found related 


to the fatal blood loss. 


Rossle,” was 


Comment 


Various types of nylon have been tested 


as vascular prostheses. Of them, Fabric 6 
had previously been studied by Deterling 
and Bhonslay,* who used it for replacement 
of four aneurysms. Its excellence as blood- 
vessel substitute has been confirmed by us. 
However, with our porous fabric, leakage 
of blood through the graft led us to use 
polyethylene film as reinforcement, which 
Shu 
has reported his perference for 


proved to be effective. 


Recently, 
macker 
nylon filter to nylon-polyethylene in clinical 
application. The disadvantage of the latter 
graft is attributed to its relatively higher 
incidence of thrombosis.!* Though no 
serious complications were observed with 
Amylan in dogs up to four months, the 
graft was found weakened in a clinical 
The fabric, especially 
Micro 


scopic study of the unused fabric, in retro 


case after a year. 


polyethylene film, was damaged. 


spect, revealed that the strands were twisted 
in many places. In our graft the fabric 


may have weakened at such areas (lig. 1/1). 
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RUPTURE OF PLASTIC PROSTHESIS 


The material should be carefully examined 
before use. The report on loss of tensile 
strength of nylon after a year’s implanta- 
tion in animals also makes caution in its 
use advisable.4 

the external 
fibrous tissues Was not strong enough to 
As has 


been emphasized, the strength of a vascular 


In our support of 


case, 
prevent the dilatation of the tube. 


prosthesis depends on the fabric itself and 
not on the supporting tissues. The fibrocyte 
invasion between the Amylan poly- 
ethylene sheets was not strong enough to 
prevent separation of layers by bleeding, 
which probably occurred from the aneurys- 
mal dilatation of the graft. This suggests 
that a graft consisting of several layers 
would obviously strengthen the prosthesis 
but would involve the danger of dissection 
once it broke 

As the fate of blood-vessel substitutes 1s 
not yet clarified, their complications should 
be watched with care. Szilagyi et al.’ re- 
ported the Importance of performing aortog- 
raphy at certain intervals following 
replacement of aorta with prosthesis in or- 
der earlier to detect the changes in the graft. 

Gastrointestinal bleeding of unknown 
cause should suggest rupture of the graft 
into the gastrointestinal tract.4'" According 
to a general survey of vascular prostheses 
by Creech et al.,4 nylon tubes were put inte 
(94 ) 


Three failures 


52 human aortas, in 49 of which 


the grafts were successful. 
were attributed, respectively, to disruption 
at the seam, development of a fistula be- 
tween the iliac portion of the prosthesis 
and the ileum, and infection of the graft, 
all of which occurred in a late period, 

Whether or not atheromatous changes will 
occur in the new intima in these plastic 
prostheses, as suggested by experimental 
hypercholesteremia,* needs special attention 
in the future. 


Summary 


Experimentally, a tube made of synthetic 
plastic fiber, Amylan (nylon 6) in taffeta 
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reinforced with polyethylene film, was tried 
as a vascular prosthesis in the thoracic 
aortas of 12 dogs. These grafts functioned 
satisfactorily up to four months. 

I:ncouraged by these good results, a re 
versed Y-shaped prosthesis was transplanted 
into the aorta of a 53-year-old man after 
an arteriosclerotic abdominal aneurysm had 
been resected. Despite its excellent patency, 
which was verified by peripheral pulsations 
and an aortogram 51 days after the opera 
tion, he died about a year later of fatal 
blood loss into the gastrointestinal tract 

Autopsy revealed a saccular dilatation of 
the right anterior wall of the Amylan tube 
below the proximal anastomosis. It com 
municated with the ascending portion of 
the duodenum, causing massive hemorrhage 
in the digestive tract. Microscopic study 
revealed the damaged features of the im- 
planted graft, which were attributed to 
weakening of the prosthesis. 

On the basis of the findings in the ex 
the 
the Amylan-polyethylene graft 


perimental and autopsy materials, 
strength of 
is. discussed. 

Dr. T. Takahashi gave technical assistance 


Tohoku University Hospital 
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In the early 1930's my medical colleague, Dr. Albert Snell, and 1 attended 
the meeting of the German Surgical Congress in Berlin and visited several of 
the medical and surgical gastroenterologic clinics in Germany, Austria, ana 
Hungary. Our reason was to contrast the pathologic picture of peptic ulcer in 
those countries and among their peoples with that seen in patients operated upon 
at the Mayo Clinic. It was our purpose also to determine the results of their 
gastric resections, especially in the treatment of chronic recurring duodenal ulcer. 
for gastric resec 


tion had become almost a routine for chronic recurring duodena: 
ulcer in a number of the European clinics several years earlier. 

The results of our studies are a matter of record, and those interested car 
find them by referring to the literature in the 1930's on the treatment of pe 
ulcer. 


pti 
pri 


There were at that time two groups of gastroenterologic surgeons in_ the 
United States who were enthusiastically ferforming partial gastrectomy fo 
chronic recurring duodenal ulcer. One group, at Mount Sinai Hospital in Nex 
York, was headed by Drs, Berg and Lewisohn, and the other, at the Michae 
Reese Hospital in Chicago, by Dr. Alfred Strauss. Dr. Lewisohn acted as 
spokesman for the Mount Sinai group, and his numerous contributions to th 
surgical treatment of duodenal ulcer were well known to his colleques. 

Because of Dr, Lewisohn’s early adoption of the operation of partial gas 
trectomy for duodenal ulcer and his experience with this operation, he has 
written, at my suggestion, a brief review of his personal recollections of th 
changes in the surgical treatment of chronic duodenal ulcer in the past 50 years, 
which the readers will find of considerable interest. 


WALTMAN Watters, M.D 


Changes in Surgical Treatment of Chronic Duodenal 
Uleers During Past Fifty Years 
Personal Recollections 


RICHARD LEWISOHN, M.D., New York 


I have been asked to put on record my under Professor Czerny (1904-1906) and 


on the ward service at Mount Sinai Hos- 
surgical treatment of chronic duodenal ul- _ pital (1907-1937). 
cers during the past 50 years. I respond to 
this request with alacrity, for my contacts 
with this subject date back to the beginning 
of this century. 


personal observations on the changes in the 


I left the ward service 
at Mount Sinai Hospital when I reached 
the age limit of 62, in 1937. 


During my internship in Heidelberg the 
Murphy button was used exclusively for 


[ shall confine my remarks to personal the performance of a gastroenterostomy, the 


only operation then in use for the surgical 
treatment of chronic duodenal ulcer. An 
Accepted for publication Jan. 23, 1958. intestinal anastomosis by suture of stomach 
Consulting Surgeon, Mount Sinai Hospital and small intestine was not perfected suffi- 


observations made on the ward services at 
the University Surgical Clinic in Heidelberg 


6) 
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ciently to make this operation a safe pro- 
cedure, leaks 


mortem as the cause of a fatal 


and were encountered too 
often post 
peritonitis. Today, with the gradual im- 
provement in surgical technique, anastomosis 
by suture has become perfectly safe, and 
the metal button has been relegated to the 
museum of surgical curiosities. 

It may be of interest to point out that, 
though the surgical service in’ Heidelberg 
had over 200 beds and was by no means 
a small service, the diagnosis of duodenal 
ulcer was hardly ever made in vivo, though 
recorded the 
Institute. In 


a few rare cases were 


Pathological other words, 
these ulcers were classified either as pyloric 
or as gastric ulcers. However, under the 
leadership of Doyen, in Paris (1893), and 
Moynihan, in Leeds, both leaders in. the 
proper classification of these ulcers, the 
duodenal ulcer received proper recognition. 
Simple gastroenterostomy was considered 
the operation of choice in obstructed, as 
well as nonobstructed, ulcers of the duo- 
denum. 


After had 


reigned supreme as the method of choice 


simple gastroenterostomy 
in the surgical treatment of duodenal ulcers 
for about 20 vears, some surgeons began 
to doubt the efficacy of this indirect method 
for the treatment and cure of duodenal ul 
cers. Yet the operation of simple gastro- 
enterostomy as a surgical procedure for the 
cure of duodenal ulcer appealed to the 
surgical profession so strongly that surgeons 
were hesitant to change this procedure, 

It seems that Lorenz and Haberer were 
among the first Continental surgeons to see 
clearly that a simple gastroenterostomy does 
not influence the hyperacidity coexistent with 
duodenal ulcers and that the gastric antrum 
and pylorus have to be removed in order 
to effect an anacidity, so essential in_ the 
prevention of recurrences, and especially in 
guarding against the bugaboo ofa gastro 
jejunal ulcer. 

In order to remove the antrum and _ the 
pylorus completely. the duodenal ulcer has 


to be removed, too, since in the vast major- 
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ity of the cases the ulcer is located so close 
to the pyloric ring that a safe suture of the 
duodenum is impossible unless the ulcer is 
removed. The argument which is advanced 
oceasionally that it is sufficient to remove 
the antrum and pylorus only is a_ fallacy. 
Cases are extremely uncommon in which a 
sufficient amount of normal mucous mem 
brane between the pyloric ring and the upper 
border of the ulcer is present to guarantee 
a safe closure of the duodenum without 
removal of the ulcer. 

The method of gastric resection spread 
fairly rapidly on the [European continent 
However, it was not adopted for quite a 
while in this country, for a number of 
reasons 

1. It seems that, whereas on the continent 


-urope 30 years ago the surgical services 


of 
of 


a hospital were directed by one chief, 
who had complete control of the clinical 
material, in this country a pronounced sub 
division of the services was customary im 
many hospitals. Thus it was by no means 
rare that four different chiefs with four dif 
ferent staffs were in charge of a surgical 
service during one vear. Under these con 
ditions it was utterly impossible to keep im 
contact with patients, much less te get a 
clear picture of after-results. Fortunately, 
this 
services in this country, though a six-month 


system has been abolished on most 
rotation is still not a rarity in many hospi 
tals. 

2. We were fortunate enough to have 
some grouping at Mount Sinai Hospital. 
Through the munificence of one of 
directors (Mr. Charles Wimpfheimer), the 
gastrointestinal ward patients were all ad 


A. 


whereas the three other surgical services 


our 


mitted to the service of Berg, 
had charge of other groups. 


of the 


concentration 
Dr. 


service, We realized very early the serious 


result of the 


gastric) material on Berg's 


complication which often followed 
the 
stomy combined with or without) pyloric 


1921 


\ ery 


operation of simple gastroentero 


exclusion for duodenal ulcer. In 
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as reported 21 which | 
ated for gastrojejunal ulcer between 1915 


and 1921, Thus, while other hospitals were 


cases in 


oper- 


still not conscious of this serious postopera- 
tive complication, we were convinced that 
Haberer’s advice to supplant simple gastro- 
enterostomy as treatment for duodenal ulcer 
by partial gastrectomy with excision of the 
ulcer and removal of pylorus and antrum 
Was a step in the right direction, 
4. lor this 1920 | 


special trip to Innsbruck, where I spent 12 


reason, in made a 
days in learning Haberer’s technique. Upon 
my return to New York, the Berg service 
adopted the Haberer technique in the per- 
formance of Billroth or Billroth Oper- 
the both 
gastric and duodenal ulcers, whereas up to 
that had 


formed on our service for gastric ulcer only. 


ations as method of choice for 


time gastric resection been per- 
5. It was logical that after my return 
from Innsbruck we tried to get exact statis- 
tical data on our service about the frequency 
of gastrojejunal ulcer after gastroen- 
We 
included 


for duodenal ulcer. 


that 


terostomy were 


convinced statistics which 
cases in Which operation was done a few 
vears previously would not present a cor- 
rect. picture, as most ulcers at the new 
stoma did not develop immediately after the 
this 


include in our statistics only those cases in 


operation, reason we decided to 
which four to nine years had elapsed since 
the primary operation of gastroenterostomy. 
Furthermore, we decided to include only 
those patients who had presented themselves 
personally in our follow-up clinic. We felt 
that answers to a questionnaire by letter are 
of very little, and often of no, value. Fur- 
thermore, the patient should be seen in the 
follow-up clinic by the same group of doc- 
tors whom he met during or after the 
operation. In order to facilitate attendance 
of the patients, our follow-up clinics were 
held Sunday mornings. Most patients suf- 


fering from duodenal ulcer are men and 


wage earners. They are apt to be free 


from work on Sundays. 


Lewtsohn 
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I have dwelt in some detail on the or 


ganization of our gastric follow-up clinic 
at the Mount Sinai Hospital, because when 
we published our statistics on gastre jejunal 
1925, 


ulcers in very few hospitals had a 


properly organized follow-up system. 


have always felt that figures of 2% to 5% 
for gastrojejunal ulcers, as published by 
hospitals between 1925 and 1930, were based 
on guesswork, whereas our figure of 34% 
was based on accurate statistical data. 

6, In two papers which | published in 
1925 and 1927, respectively, in collaboration 
with keldman*® and Ginzburg, we could 
present the statistical evidence that at least 
in our material simple gastroenterostomy 
failed to effect a decisive reduction in gastric 
acidity, whereas gastric resection with re 
moval of the duodenal ulcer had the desired 
effect in the majority of the patients, though 
not in every Case. However, it should be 
pointed out that these papers were published 
about 30 years ago. Thus we confirmed 
Lorenz and Schur’s and Haberer’s earlier 
observations. 

7. Before | progress with the discussion 
of the surgical treatment of duodenal ulcers, 
it seems appropriate to define briefly the 
terms “partial” and “subtotal” gastrectomy, 
deal of 


use of 


seems to be a 


the 


since there great 


confusion as to proper these 


two terms. It is remarkable to what extent 
the term “subtotal” gastrectomy is abused 
in this country. For instance, many sur 
geons classify every gastric resection for 
duodenal ulcer as subtotal gastrectomy, even 
though they remove only a little more than 
one-half or about two-thirds of the stomach, 
the 


Even antrectomies are er 


thus leaving a considerable part of 
stomach in situ. 
roneously classified as subtotal gastrectomies. 
Subtotal gastrectomies should never be per- 
formed in the treatment of duodenal ulcers 
in order to avoid the “dumping” syndrome. 
A typical subtotal gastrectomy is used only 
in gastric ulcers situated near the cardia. 
If every surgeon, before classifying the 
gastric operation performed for a duodenal 
ulcer, would remember the picture of a 
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subtotal thyroidectomy, where a tiny piece 
of thyroid tissue is left behind, the unjusti- 
fiable use of the term “subtotal gastrectomy” 
for gastric resections for duodenal ulcers 
would soon be abandoned completely. 
When 


cessful gastric resection for carcinoma of 


sillroth performed the first suc- 


the stomach, in 1881, this operation was 
generally adopted by the surgical profession 
at large (the so-called Billroth [ method). 

However, there was, as we have noted 
above, strong opposition to a direct attack 
1882 
von Rydygier* reported on the first gastric 
resection for ulcer. When this paper was 
reviewed in the Zentralblatt fiir Chirurgie, 
Dr. not 
adding a footnote stating: “I hope it will 
be the last one” (hoffentlich auch die letzte). 
How 


thousands of gastric resections for ulcer are 


on inflammatory gastric lesions. In 


the editor, Richter, could resist 


times have changed! Nowadays 
performed daily all over the world. 

I shall never forget an incident which 
occurred 30 years ago. In a symposium at a 
meeting of the American Medical Associa 
tion in Washington, in 1927, I read a paper 
entitled Partial 


“Gastroduodenal Ulcers, 


Gastrectomy Versus Gastro-Enterostomy in 


10 


Their Surgical Treatment.” I was under 
the impression that T had presented without 
prejudice the arguments in favor of gastric 
resection in the surgical treatment of duo 
denal ulcers. One of the leading surgeons 
in this country in opening the discussion, 
stated: “If anybody wanted to cut out half 
of my good stomach in order to cure a 
little ulcer in my duodenum, I would run 
faster than he.” The speaker was applauded 
most heartily, and my presentation fell flat. 
Again, one can say: How opinions have 
changed in 30 years! Undoubtedly we en- 
counter a few nonresectable cases of duo- 
denal ulcer, in which we are forced to 
perform a simple gastroenterostomy; how- 
ever, these are very rare. 

I should not like to leave the. impression 
that a partial gastrectomy cures every case 
of chronic duodenal ulcer permanently and 


definitely. The vast majority of ulcers are 
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cured with this method. However, we come 
across some cases which recur again and 
again, in spite of repeated gastric resections. 
In some of these cases the whole stomach 
has to be. sacrificed gradually before the 
patient is cured of his ulcer. This group 
has been classified as so-called ‘malignant 
ulcers.” Luckily, cases of this type are an 
extreme rarity. These repeated gastric re- 
sections, one following the other, are cer- 
tainly mutilating operations. [ven a single 
gastric resection is an operation of some 
magnitude, Let us hope that one of these 
days a medical cure will be found which 
will make gastric resection an operation 
of the past. 


20 E. 76th St. (21). 
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A Study of Cortical Oxygen Tension During Induced 


Hypotension 


Electroencephalographic, Blood Pressure, and Blood Volume Correlations im 
Dogs During Hemorrhagic Hypotension With and Without Ganglionic 


Blocking Igents 


BYRON M. BLOOR, M.D.; RICHARD D. FLOYD, M.D.; KENNETH D. HALL, M.D., and 


DAVID H. REYNOLDS, M.D., Durham, N. C. 


In recent years the initial wave of en- 
thusiasm for the use of induced hypoten- 
sion by ganglionic blockade during certain 
surgical operations has been supplanted by 
a desire fer a more careful appraisal of 
the technique.’* Clinical analyses of sur- 
gical patients subjected to hypotension have 
provided useful, but incomplete, informa- 
tion the uncontrollable 
in particular, the loss of blood 
during surgery. Although much work has 
been done on the various aspects of hemor- 


because of many 


ariables 


rhagie hypotension or shock and the influ- 


ence thereon of surgical or chemical 
sympathectomy, most of the interest has 
been directed toward visceral changes 
and survival rates in animals kept hypo- 
tensive by the techniques of Wiggers and 
Except for a few isolated in- 


stances,"'!* the relationship between the 
cerebral and the systemic hemodynamics 
has received very little attention, and little 


is known about the cerebral hemodynamic 


Submitted for publication Feb. 6, 1958. 
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From the Departments of Neurosurgery, Gen- 
eral Surgery, and Anesthesiology, Duke University 
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Health, U. S. Public Health 
Service, and the United Medical Research Foun- 


dation of North Carolina, 


research and from 


tional Institutes of 


responses either to hemorrhagic hypoten 
sion, per se, or to a combination of gan 
glionic blockade and blood loss. Therefore 


the following investigation was undertaken 


Methods and Materials 


In considering an experimental plan for im- 


blockade 


came to the con- 


vestigating the influence of ganglioni 


on tolerance to hemorrhage, we 


clusion that the standard methods in current use 


for producing fatal shock in dogs were unsuitable 


for a comparative study of the cerebral hemo- 


dynamic responses in the normal and the blockaded 


animal. In these methods, utilizing a period of 


controlled hypotension, the animal was subjected 


to a severe drop of blood pressure by massive 


bleeding, and the hypotensive state, thus established, 


Was maintained at a predetermined pressure by 


the level of a blood reservoir. Such experiments 
may be useful for 


comparison of tolerance to 


hypotension, but they do not compare tolerance 


to equal amounts of hemorrhage. Moreover, the 
precludes the 


study of the normal hemodynamic responses, since 


standard hypotension experiment 


these very responses are nullified by the tight con- 
trol on pressure imposed by the blood reservoir. 
It seemed, therefore, that more valuable informa 
tion could be obtained by animals 
to graded hemorrhage, removing a constant percent 


subjecting all 


of their initial determined blood volume per unit 
of time. 


Observations were made on 34 mongrel dogs; 
alternate animals served as controls. Light intra- 
venous thiamylal (Surital) sodium was used only 
during the period of surgical preparation. During 
period, the animals were 


immobilized with 


the experimental 
hated, 


intu- 
intramuscular succinyl 
choline chloride, and given mechanical respiratior 
so that general anesthetic agents would not inter 
fere with 


normal electroencephalographic 


Fhe 


and 


vasomotor activity ammals were venti- 
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lated with oxygen to maintain 100% arterial satu- 
ration, and the rate and volume were adjusted 
so that, during the control period of one hour, 
there was no significant alteration in the arterial 
pH and pCOs. Blood 
by the dilution method using radioactive iodinated 


volumes were determined 


human serum albumin. The control animals were 
rendered hypotensive by removal of 3.5% of the 
initial blood volume from the femoral artery every 
The 


chlorpromazine, 2.5 


received 
and/< or 


two experimental dogs 
mg. per 


(azamethonium 


minutes. 
kilogram, 
Pendiomid bromide) an average 
of one-half hour prior to being bled. The follow- 
ing parameters were measured: continuous mean 
arterial pressure, alveolar carbon dioxide concen- 
tration, electroencephalograms, electrocardiograms, 
arterial and venous oxygen contents, arterial pH, 
For the last-mentioned 


blood 


venous samples were obtained 


and carbou dioxide content. 
used, 
from 


determination, femoral arterial was 


and mixed 
the pulmonary artery. Cortical oxygen tension was 
measured by a modified quantitative polarographic 
technique with recessed platinum microelectrodes 
(unpublished data). All electrodes were calibrated 
at body temperature, both at the beginning and at 
The data were dis- 


within 


the end of each experiment. 


carded ‘if the calibrations did not check 
+5%. 


To restore the normal “closed-box” intracranial 


dynamics, an acrylic window in a metal frame, 


1.—Oxygen electrode-acrylic window unit 
which was used to restore the cranium (closed 
box). Any dead space remaining between the 
brain and the window was filled with Ringer’s 
solution, and a watertight seal about the electrode 
was effected by tightening the nut against an 
O-ring. In this way, changes in electrode pressure, 
due to pulsation and alteration in brain blood vol- 
ume, were virtually eliminated. 
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which could be fitted watertight into a circular 
cranial opening, was installed, after the technique 
of Osserman and Minnard.’* The oxygen electrode 
was inserted into a sealed fitting and locked in 
place so that its tip rested on the cortex (Fig. 1). 
In this manner artifacts from brain pulsation and 
alteration in the pressure of the electrode, due to 
changes in brain volume, were minimized, 

absolute tension varied 


Since — the oxygen 


greatly from point to point on the cortex, de- 


pending upon the proximity of an artery to the 
electrode, the oxygen values were converted from 
millimeters of mercury to percent change from the 
initial 


control value for tabulation and. statistical 
analysis, 

Inasmuch as there appeared to be no significant 
ditference between the animals receiving chlor- 
promazine and those receiving Pendiomid, or both, 
the results of the experimental groups were com 


bined. 
Results 
Relationship Between Percent Blood 
Pressure Fall and Electroence phalographic 
abnor- 
malities consisted primarily of a sudden 
appearance of delta activity, at critical levels 
of hypotension, which progressed rapidly to 
electrical silence if the blood pressure Was 
not promptly restored (big, 
The percent of electroencephalographic 
blood 


levels may be seen in the bar graph at the 


abnormalities at various pressure 


bottom of Vigure 3. These data may be 


summarized as follows: 

No electroencephalographic abnormalities 
appeared in the control animals until the 
mean blood pressure had dropped below 
70% of When the mean 
blood pressure has been reduced to 500% 


its initial value. 


of its initial value, only 159 of the control 
dogs had developed delta activity. As the 
blood pressure Was dropped below this ley el, 
the percent of abnormal electroencephalo- 
grams rose rapidly, lectroencephalographic 
abnormalities, in general, appeared at higher 
pressure levels in the experimental group. 
When the mean pressure had reached 70% 
of its initial value, 159% of the blockaded 
animals had developed delta activity; and 
when the 50% blood pressure level was 
attained, approximately 50% of the electro- 
encephalograms were abnormal, 
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Fig. 2.—These consecutive electroencephalographic strips demonstrate how abruptly alter: 
tions in the cerebral electroactivity occurred, allowing a simple classification of normal or 
abnormal. 


Electroencephalographic and Cortical between the fall in cortical oxygen tension 
Oxygen Tension Relations.—As one would and the appearance of  electroencephalo 
anticipate, there was a direct relationship graphic abnormalities; and since there was 


Fig. 3.—Here the per 
cent change cortical 
oxygen tension is plotted 
+ 90 against the percent fall 
in mean blood pressure 
The percent of abnormal 
electroencephalograms is 
indicated by the bar 
graph. It may be seen 
that the cortical oxygen 
tension of the control 


@ 


Cortical animals remained inde 

O2 Tension pendent of the mean 

ae pressure and remained at, 

50 or above, normal until 

| the blood pressure had 

F | been reduced to an aver- 

40 age of 50% of the initial 

mean pressure. pro- 

oo - ex gressive fall in cortical 

: 30 oxygen occurred 
é 


in the ganglionic block- 
aded animals as the pres- 
sure head was decreased 
Similarly, electroencepha 
lographic — abnormalities 
appeared sooner, and in 
a higher percent, in the 
latter group 


Abnormal EEG's 
O% on Controt 

100 90 80 70 60 50 40 30 20 10 ° 

BP. (% of initial mean pressure) 
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wre in Controls 


no significant difference between the 

perimental and the control animals, these 
data 
17 suitable experiments revealed that in no 


were combined. An analysis of the 


instance was the cerebral electroactivity al- 
tered as long as the cortical oxygen tension 


remained at, or above, its initial control 
value. One animal (5.99%) developed ab- 
normal  electroencephalographic activity 


when the oxygen tension had fallen 5% 
(95% of the 17 
animals, 5 (29.5%) developed delta activity 


the initial value). Of 
when the cortical oxygen tension had fallen 
10%. When the oxygen tension had fallen 
30%, 10 of the 17 electroencephalograms 
were abnormal (599). Fourteen of seven- 
teen dogs had electroencephalographic al- 
teration (82.6%) when the cortical oxygen 
_ tension was 50% of its initial value. Iifteen 
animals (88.5%) had developed ‘abnormal 
electroencephalograms the 
tension had fallen 60%, and all developed 


when oxygen 


electroencephalographic abnormalities when 
The 


average fall of the cortical oxygen tension, 


the oxygen tension had fallen 75%. 


at which electroencephalographic abnormali- 
ties appeared, was 36%. 

Relationship Between Cortical Oxygen 
Tension and Blood Pressure.—These data 


TABLE 2.—Relation 


As the 
blood pressure was reduced, a striking dif- 


are presented in Tables 1 and 2. 


ference in the cortical oxygen tension ap- 
the the 
chemically blockaded animals. The control 


peared between control and 
animals maintained an oxygen tension at, 
or above, normal, until the blood pressure 
had been reduced to an average of 70 mm. 
Hg, or 50% of the initial mean pressure, 
whereas a progressive, almost linear fall 
occurred in the experimental group (Tig. 
a). 

Relationship of —Electroencephalogram, 
Cortical Oxygen Tension, and Blood Vol- 
ume.—-Although the cortical oxygen tension 
became dependent on the pressure head, 
when ganglionic blockade was established, 
a consideration of the blood volume with- 
drawn disclosed an even more. significant 
difference between the blockaded and the 
control animals, 

It may be seen in ‘igure 4 that when the 
pressure was reduced 50, the control dogs 
had lost 39% of their initial blood volume, 
the animals had 
sustained a blood loss of only 14%. If the 
cortical oxygen tension and electroencepha- 


whereas experimental 


lographic abnormalities are plotted as fune- 


tions of blood volume (Fig, 5), it may be 


Between Cortical Oxygen Tension and Blood Pressure in 


Experimental Animals 


Initial Oxygen Tension, % 


6 


100 
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Ore TaBLe 1.—Relation Between Cortical Oxygen Tension and Blood Press 
eee Initial Oxygen Tension, % 
ieee B.P., % 1 2 3 4 5 6 7 8 9 Avg. 
hee 100 100 100 100 100 100 100 100 100 100 100 
Hee eae ee 90 102 107.5 104 110 95 96.5 101.2 101 100 101.9 
(he ae 80 105.8 105 108. 121 98 93 103 102 93.6 103.3 
nf oes 70 115 112 112.5 132 101 90 104.5 4 90 105.6 
eee ee 60 110 116.5 117 142.5 104 97.2 105 83 89.2 107.1 
Ae ee 50 97 11 120.7 153.7 107 100 73 88.5 106.4 
a eae 40 85.5 98 98 101 98 58 87.8 89.5 
30 71 76.8 40 99 97 40 72.54 
Lee 20 56 58 60 32 55 52.2 
‘ 
: 
Semesters % 1 2 3 4 5 i 7 8 9 10 il 12 : 
ae 100 100 100 100 100 100 = 100 100 100 100 100 100 100 i 
9 98 83.7 96.5 100 95.5 85 %.5 92.5 96.5 93.3 
gash 80 97.5 83.5 80.2 67.8 93 99.4 92 70 93 85 93 88 86.8 ‘ 
70 70.5 60.2 89.5 99 RS 55 89.5 78 80.5 80.6 
(one 60 84 75.5 62.5 56 75.5 96 4 40 85 72 86 76 74.4 
ae 50 76 70.5 60.5 46.5 60 85.8 80 19 79.5 65 82 66 65.9 3 
co ae 40 69.5 63.5 31.5 37.8 32 83 62.5 10 73.5 55.5 56.5 52.3 2 
ee ee 30 58 56 23.7 33 15.5 62 39 67 16.5 47 44.7 
20 30 35 28.8 


Fig } The cortical 
oxygen tensions 
plotted at the 100%, 
ind 25% pressure 
Both the blood pressure 
and the cortical oxygen 
tension. fell approxi 
mately 30% as a result 
or blockade alone. There 
was also a marked dis- 
the blood vol- 
umes withdrawn to reach 
the 50% pressure level 
\n average of only 14% 
was withdrawn from. the 
group receiving sympa- 
tholytic drugs, the 
cortical oxygen tension 
had fallen to 65% of its 
initial value, whereas 
39% of the initial blood 
volume had been with- 
drawn from the control 
animals to achieve the 

pressure level. Up 


are 
50%, 


levels. 


parity in 


50% 
to this point, the average 
cortical oxygen tension 
remained higher than its 
muitial value 
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Fig 5 cortical 
the 


percent of abnormal elec- 


oxygen and 


troencephalograms are 
plotted as a function of 
blood The 


oxygen tension had fallen 


cortical 


loss 


to 30% of its initial 
value, and all the elec- 
troencephalograms had 


the 
animals before 


abnormal in 
blockaded 


any 


hecome 
such changes  oc- 
curred in the control ani 
mals. The smallest blood 
volume the 


latter group, before elec- 


removed in 


troencephalographic 


changes or fall in cortical 
oxygen tension occurred, 
was 33% (average 
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Fig. 6 Despite the 
greater blood loss in the 
control group, the per 
cent change in the arte 
rial oxygen content was 
not significantly different 


% INITIAL VALUE 


° 


from that of the experi 
mental group 
O———O Experimental 
* @ Control 


40 30 
B.P. (% initial mean pressure) 


110 
@ 02 Tension 


Fig. 7.—Arterial oxy- 100~ 
gen content is plotted as 
a function of percent 90- 
blood loss. Since the 
arterial blood was main- 
tained at 100% satura- 
tion, the percent changes 
in the content and ca- 704 


Art. O2 Content 


80- 
~ 
Art O2 
Content 
pacity were the same, 
and, therefore, may be 
used as an indication of 
hemodilution. This plot 
would indicate that the 
hemodilution, per unit 


O02 Tension 
volume of blood loss, is 


% of INITIAL VALUE 


less in the control ani- 
mals, presumably because 


they could adjust the 
Experimental 


@——@ Control 


vascular bed to the di- 
minishing circulating vol- 
ume and concomitantly 
maintain adequate cere- 
bral oxygenation — until 


decompensation occurred 


20 30 x 50 
% BLOOD VOLUME LOSS 
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seen that when the blood volume of the 
experimental group was reduced by 28, 
the cortical oxygen tension had fallen to 
30% of its initial value, and 10067 of the 
electroencephalograms were abnormal be- 
fore any such changes occurred in_ the 
controls. None of the control animals had 
a fall in cortical oxygen tension or de- 
veloped electre vencephalographic changes ull- 
til 33% or more (average 38.820) of 
their initial blood volume had been removed. 

Arterial Oxygen Content.—There was no 


significant difference between the two 
groups when the arterial oxygen content 
was plotted as a function of the systemic 
blood pressure ( lig. 6), despite the greater 
blood volume loss in the control animals. 
Since the arterial blood was maintained at 
10067 


the arterial oxygen content and oxygen 


saturation, the percent changes in 


capacity were the same and may, therefore, 
be used as an indication of hemodilution. 
It may be seen (Fig. 7} that the hemo- 
dilution is greater in the animals that had 


CORTICAL OXYGEN TENSION DURING HYPOTENSION 


received the ganglionic blocking agent, pre 
sumably because they could not adjust the 
vascular bed to the diminishing circulating 
volume. Conversely, the control animals 
had maintained this ability; hemodilution 
was less per unit volume of blood loss, and 
adequate cerebral flow was maintained until 
decompensation occurred, 
Venous Oxygen Content.—-lf the degree 
of desaturation of the mixed venous blood 
is considered a rough indication of periph 
eral flow, it would be anticipated that the 
cortical oxygen tension would fall directly 
with the venous oxygen content (Fig, 8) 
in a themically blockaded animal—an indi- 
cation of ablation of the homeostatic 
mechanisms for diversion of blood to the 
brain. Although the venous oxygen extrac- 
tion in the control group was greater at any 
given pressure, the cortical oxygen tension 
Was maintained at or above normal through 
a 50 fall in arterial pressure. This would 
indicate that a higher percent of the cardiac 
output been 


must have 


diverted to the 


10 
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90 


@ 
4 
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Fig. & \ plotting ot 
the cortical oxvgen ten 
sions and venous oxygen 
contents indicates an 
ablation of the homeo 
static mechanism for di 
version of blood to the 


brain in the experimental 


Cortical ‘e the cortical 
w Oz Tension animals, the cortica 
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60 
> ous oxygen content fall 
2 directly. Contrariwise, al- 
5 504 ™%\ though the mixed venous 
No Cortical iction in the 
~~ 02 Tension control group was great 
Venous er at any given pressure, 
Oz Content the cortical oxygen ten 
304 sion was maintained, at 
or above normal, through 
Venous a 50% fall arterial 
204 Op Content 
Experimental pressure; therefore, a 
@— @ Control higher percent of the 
10 cardiac output must have 
heen preferentially di 
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O2 Tension 
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Fig. 9 — Plotting the 
cortical oxygen tensions 


and venous oxygen con- 
tents as a function of the 
blood loss indicates that 
the control animals uti 
‘oo, Tension Venous lized efficiently a smaller 
., O2 Content blood volume to maintair 
cerebral blood flow 


INITIAL O2 TENSION 


Experimental 
@ Control 


20 30 
% BLOOD VOLUME LOSS 


Fig. 10.—Summary of 
pertinent data: The con- Corticol Oz Tensia 
trol animals maintained a 
normal cerebral oxygen 
tension through a 50% 
fall in mean _ pressure, 
and electroencephalo- 
graphic abnormalities ap- 
peared in only a_ few. 
When approximately 
38% of the blood volume 
had been withdrawn, a 
point of decompensation 
was approached; and 
further blood loss pre- 
cipitated an abrupt fall 
in the cerebral oxygen 
tension, and the electro- 
encephalograms quickly 
became abnormal. Ex- 
perimental animals whose 
homeostatic mechanisms 
had been altered by sym- 
patholytic drugs were, in 


% of NORM 


cortical 

Oz Tension 
4 sense, in a_ state O—-—-—O Exp 
decompensation trom the 

small blood loss was at- 
tended by a rapid fall in 
blood pressure and cor- 
tical oxygen tension and 
the early appearance + 
of electroencephalograph- 20 30 
ic abnormality % BLOOD VOLUME LOSS 
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cerebrum, These same data, plotted as a 
function of blood volume (Fig. 9), indicate 
that the peripheral venous oxygen content 
in the intact animals was not decreased as 
much per unit volume of blood loss as that 
of the experimental group, and, at the 
same time, cortical oxygenation was well 
maintained. In short, the control animals 
could utilize efficiently a smaller blood vol- 
ume to maintain cerebral blood flow, 


Summary and Conclusions 


Under the conditions of this study we 
may summarize the findings as follows 
(Fig. 10): 

The 
maintain a normal cerebral oxygen tension 
through a large (50%) fall in a mean 


physiologically intact animals 


pressure produced by graded hemorrhage. 


2. Animals 


whose homeostatic mecha- 
nisms have been altered by sympatholytic 
drugs cannot differentially protect the brain 
in the face of a decreasing pressure head. 
One-third of these animals had abnormal 
electroencephalograms and a 25% reduction 
in cortical oxygen tension from ganglionic 
blockade alone, 

3. All control animals tolerated a blood 
volume loss of 33% before electroenceph- 
alographic abnormalities or a fall in cortical 
oxygen tension appeared. An average blood 
volume loss of 38.8% was tolerated by 85% 
of the controls; this appeared to be the 
critical point beyond which decompensation 
occurred rapidly. 

4. No real critical point in terms of pres- 
sure or blood loss could be established for 
the animals with ganglionic blockade, since, 
in a sense, they were in a state of decom- 
pensation from the moment the blockade 
was in effect. The cortical oxygen tension 
was reduced 35% ; the blood pressure was 
reduced 50¢¢, and 56% of the animals had 
delta activity in the electroencephalograms 
when the blood volume was reduced by 
only 14%. 


loss had previously been noted in the pa- 


A similar sensitivity to blood 


tients undergoing “hypotensive surgery.” 


Bloor etal 
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>. In no instance did eleetroencephalo 
graphic delta activity appear when the cor 
tical oxygen tension was at, or above, its 
initial value, The extreme oxygen tensions 
at which electroencephalographic abnormal 
ity first appeared were as low as 5% and 
as high as 75 (25 of the initial value). 

These data support many of the clinical 
deductions regarding the inherent dangers 
of induced hypotension '* and strongly sug 
gest that we should not allow ourselves this 
degree of “physiologic trespass” unless the 
brain is protected against hypoxia by con 
comitant hypothermia; or perhaps, when 
there is a need for hypotension, we should 
return to the use of Gardner’s method of 
arterial bloodletting,'* since it appears to 
have a greater margin of safety than does 
chemical blockade, 

Cleveland City 
Bloor). 


Hospital, Cleveland (9) (Dr 
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Study 


Comparative 


of Urographic Contrast Media 


LOREN E. HART, M.D.; MAURICE D. SACHS, M.D., and HARRY GRABSTALD, M.D., Cleveland 


The two chief difficulties encountered in 
ideal intravenous 


(1) 


failure consistently to obtain films 


seeking an urographic 


medium are undesirable side-reactions 
and (2) 
of good diagnostic quality. During the 
past few years, various concentrations and 
media have been 


combinations of contrast 


introduced for evaluation. Numerous en 
couraging results indicate that, in the ma 
jority of instances, many of these media 
might have advantages over some of the 
older, established urographic solutions. 

It is the purpose of this study to review 
our experiences and results with a_ series 
of 4136 intravenous urograms which have 
been obtained with use of the newer pyelo 
graphic media. Results have been consid- 
ered-on the basis of reactions and quality 


of pyelograms. 


Methods 


This study is based on an examination of 4136 
patients. using the urographic media indicated in 
Table 1. 

The history was taken with specific reference 
to allergy, previous reactions to urographic media, 
asthma, ete. A conjunctival test was performed 
in several series, although it is generally accepted 
that the intravenous sensitivity test is the 


From 1 to 2 ce. of a 


most 


reliable. contrast medium 


was injected intravenously, and, if reaction 


occurred within one to three minutes, the re- 


mainder was slowly injected over a three- to 


five-minute interval. Sodium iodomethamate (Neo- 
lopax), the exception, was injected rapidly (us- 
ually in less than 15 seconds) because there were 
fewer local reactions when this solution was in- 
jected rapidly. 

Reactions to the contrast media noted were (1) 
coughing or sneezing, 


nausea, (2) vomiting, (3) 


Submitted for publication Jan. 8 1958 

Chief, Radiology Service, U. S. Army Hospital, 
Fort Leonard Wood, Mo. (Dr. Hart) 

From the Departments of Radiology and Urel- 
ogy, Veterans’ Administration Hospital and West- 


ern Reserve University School of Medicine. 


TaBLe 1.—Urographic Media and Antihistamine. 


No. of 
Contrast Media Patients 


Diodrast, 35% 222 
Diodrast, 35% Chlor-Trimeton (oral 291 
Urokon, 30% 1082 
Urokon, 30% Chlor-Trimeton (oral 1012 
Urokon, 50% Benadryl in solution (10 mg 24s 
Urokon, 50% 10 mg. Benadry! in solution plus 

10 mg. Benadryl I. V. 
Neo-lopax, 50% 10 mg. Chlor-Trimeton in 

solution 
H ypaque 
Renografin 
Miokon 

Total 


(4) flushing, (5) urticaria, (6) local reactions, 


and (7) shock, and they were graded according 


(i-+-, 2+, 3+, 4+) 


The diagnostic quality of the individual pyelo- 


to severity 


medi 
30% 


Films were graded 


gram graded for all 


35% 


was contrast 
( Diodrast ) 
acetrizoate (Urokon Sodium ) 


to 44 \ 4+ 


to be “excellent,” approaching, if not equaling, a 


except 


pyracet and sodium 


from 1+ pyelogram was considered 


good retrograde study. A 3+ study was consid- 


ered to be of “good” diagnostic quality, not 


requiring additional study but not equaling the 
excellent contrast or unequivocal filling of a 44 


A 24 


of diagnostic value, but definitely 


examination. “fair” and 
lacking 


contrast and complete calyceal filling. A 


examination was 


high- 
retro 
grade-study confirmation or additional information 


frequently was warranted. A 1 urogram was 


considered “poor,” as to both density and calyceal 
filling, and was interpreted as diagnostically in- 


conclusive or unsatistactory \ 0 examination 


represented nonvisualization 


Diagnostic quality was determined by the con 


sensus of radiologists and urologists present, 


usually numbering five. Urographic media were 


used interchangeably, their identities being un- 


known to the observers 


interpreting the films. 


Intrarenal filling of the 
The 
ureters, bladder, and badly diseased kidneys were 
purposefully Blood 


urea nitrogen, the specific gravity of urine, and 


density and degree of 


intrarenal structures were the only criteria 


omitted in the evaluation 
body build were noted and considered. 


In an effort to reduce the side- 
were tried. A 
control series without the antihistamine was also 


run im Oral 


incidence of 


reactions, various antihistamines 


most instances. chlorpheniramine 


75 


oe 
: 
: 
. 


TABLE 2.—Reactions to Urographic Media 


rimeton (Oral) 


Diodrast, 35% 


Urokon, 309 


No. of examinations 

Total percentage reactions 
Nausea 

Vomiting 
Coughing-sneezing 
Flushing 

Urticaria 

Local reactions 

Shock 


Maleate), 4 
given one-half to one hour prior to the 
35% and 30% 


Diphenhydramine (Benadryl) hydro- 


maleate (Chlor-Trimeton mg., Was 
examina- 
tion with iodopyracet sodium 
acetrizoate. 
chloride, in solution with the medium (10 mg. per 
ampule), was used with 50% sodium acetrizoate. 
In another series, using the same contrast medium, 
50% 
diphenhydramine hydrochloride was injected in- 
Chlor- 
solution per 
50% 


Antihistamines 


sodium acetrizoate, an additional 10 mg. of 


travenously prior to the examination. 


pheniramine maleate, 10 mg. in 


ampule, was incorporated in the sodium 


iodomethamate series. were not 
used with diatrizoate (Hypaque), a mixture of 
sodium and methylglucamine salts of diatrizoate 
diprotrizoate ( Miokon 


(Renografin), or sodium 


Sodium ). 


Results 


Reactions (Table 2).-1. Nausea: Nausea 
was the most frequently observed reaction. 
The 14.0%, 
with acetrizoate. 

10.7% 


chlorpheniramine. 


occurred 
The 


with 


highest incidence, 
30% 


was 


inci- 
the 
The 


incidence was 4.5%, utilizing so- 


sodium 
dence decreased to 
addition of oral 
lowest 
dium iodomethamate with 10 mg. of chlor- 
pheniramine maleate. 

The 


occurred with 50% 


2. Vomiting: incidence, 
6.8%, 
zoate with diphenhydramine HCl in solu 
The 1.3% 


were noted using sodium iodometh- 


highest 


sodium acetri- 


tion. lowest incidences, and 


1.4%, 
amate with chlorpheniramine solution 


and with iodopyracet. The incidence of 


vomiting using 50% sodium acetrizoate 
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and Antihistamines 


adryl] in Solution + 


50% 
Benadry] in Solution (10 Mg.) 
0% 


Be 


Urokon, 


Urokon, 
10 Mg 
Hypaque 
Renografin 


with 10 mg. of diphenhydramine HCl in 
solution was decreased when preceded by 
intravenous diphenhydramine HCl 
to 2.4%). 
pheniramine, when added to 35% iodopy 
the 


On the other hand, oral chlor- 


racet, was of no aid in decreasing 
incidence of vomiting. 

3. Coughing and Sneezing: These re 
actions were infrequent, and perhaps insig 
The 
media tested was highest with 35% 
pyracet (3.2%). The 
(0.3% and 1.49) was found with sodium 
iodomethamate 


nificant. range of difference in the 
lowest incidence 
with chlorpheniramine in 
with 300% 50% 


with chlorpheniramine or di 


solution and and sodium 
acetrizoate 
phenhydramine. 


The 


with 


4. Flushing: 
8.1%, 
The 
sodium iodomethamate. 
The 

35% 

with 
The 


sodium 


highest incidence, 
ve 
Was seen IIA iodopy racet. 


lowest incidence, occurred with 


5. Ulticaria: 
4.5%, 


creased to 


highest incidence, 
with 
1.7% 
chlorpheniramine. 
0%, accompanied 

6. Local 
dence, 6.4%, 


methamate. 


noted iodopyracet, de- 
the 


lowest 


addition of 
incidence, 
iodomethamate. 
Reactions: inci 


The highest 


was seen with sodium iodo 


Most media produced no local 
(Table 2). 


7. Shock: This was noted in only 1 of 


reactions 


4136 examinations. In this instance 50% 
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CONTRAST MEDIA 


sodium acetrizoate with 10 mg, of diphen- 
HCl in 


There were no deaths, 


hydramine solution was used. 


Over-All Reaction Rate: This was high 


est with 359 iodopyracet (23.9%) and 


lowest with 50¢@ sodium acetrizoate (with 
10 mg. of diphenhydramine HCl in’ solu- 
tion, preceded by intravenous diphenhydra 


HCl) 


iodomethamate containing 10 mg. of chlor- 


mine and also. with sodium 


pheniramine maleate in solution (11.50). 

Quality of Pyelograms.—lt is very dith- 
cult to evaluate subjective findings. It is 
more difficult to results of 


even compare 


various series when such factors as ure 
teral compression techniques, patient prep 
arations, azotemia, and body build are not 
considered in a similar light by the various 
writers, 

On the basis of independent opinions of 
radiologists and urologists, the results are 
summarized as follows: 
1. “Excellent,” or 4 pyelograms were 
examinations 


( Miokon So 


obtained in one-third of the 
using sodium diprotrizoate 
50% 


Sodium ) 


dium) and sodium acetrizoate 


( Urokon (Figure). Excellent 


examinations were fairly frequent with 
[4 KEY 
isualizoti 
| 287% Non Visualization 
22 3%| Poor 
| 4 Fair 
| Good 
25% Excellent 
Neoiopox 
383% 
38 6%e 
31% 
11.7% 
— 
Renografin 
43.4% 
WY), 
°%, 
38 
19. 1% 
5 3% 4.4%! 
14% 3% 
Hypaque Miokon 


Quality of pyelograms 


Hart et al 


diatrizoate ( Hypaque) (22) and Reno 
grafin (17.8%). 


2. “Good,” or 3+, studies were obtained 


43.4% of 


Sodium diprotrizoate vield 


with sodium = diprotrizoate in 
examinations. 
ed the lowest percentages of poor and fair 
(3+) 
50% 


zoate, Renogratin, and sodium diatrizoate 


pyelograms. pyelograms 


were obtained using sodium acetri 


in over 38, 


3. “Fair,” or 2+, pyelograms were most 


(4467 ) 
iodomethamate (Neo-lopax), while sodium 


frequently obtained with sodium 


diprotrizoate yielded the fewest “fair” 
(19.1%). 
4. “Poor,” or 


sodium diprotrizoate 


films 
. films were rare with 

(4.4% ), 
and 50% 


and 


sodium di 


(3.3% 


(5.8% ) 


atrizoate sodium acetri 


zoate with 


sodium 1odomethamate (22.30¢) and Reno 


Were commoner 


grafin (11.70% 
It should be noted that the frequency 
of nonvisualization 


(0.30% 


(grade 0) is quite low 


to 2.507). However, in fairness to 
the contrast media used, it should be noted 
that the blood urea nitrogen level was defi 
nitely elevated above 20 mg. in most. of 


these instances. 


Summary and Conclusions 

A series of 4136 intravenous pyelograms 
were graded as to quality, and the patients 
were evaluated as to severity of reactions, 
with the following more pertinent observa 
tions: 

1. Nausea and vomiting are commoner 
with 30% 50% acetrizoate 


(Urokon Sodium), respectively, and are 


and sodium 


more 


infrequent with sodium iodometh 


amate (Neo-lopax). 


2. Local reactions with 
sodium iodomethamate and are infrequent 


with most media. 


are commoner 


3. Sodium diprotrizoate (Miokon So 


dium), sodium diatrizoate 


( Hypaque 
Sodium), a mixture of sodium and methyl 
glucamine salts of diatrizoate (Renografin), 
and 50% sodium acetrizoate yielded the 


most “good” pvelograms. 


" 


5. Sodium iodomethamate, which pro- 


nausea and vomiting, fairly 


duced the least 


consistently yielded the poorest pyelograms. 
films noted 
with sodium diprotrizoate, sodium diatri- 
50% sodium 


studies in 


Since the better have been 


Renografin, and 
additional 
antihistamines have been added to the first 


zoate, 
acetrizoate, which 
three media are certainly indicated. Reac- 
50% 


produced a high percentage of “excellent” 


tions with sodium acetrizoate, which 
and “good” films, were decreased with the 


addition of antihistamines. 


Radiology Service, U. S. Army Hospital, Fort 


Leonard Wood, Mo. (Dr. Hart). 
444 FE. 6&th St., New York 21 (Dr. Grabstald). 
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A New Dual-Purpose Gastrostomy 


ALFRED HURWITZ, M.D., Brooklyn 


Decompression of the stomach is often 
a necessary and efficacious procedure. The 
complications secondary to the use of naso- 
gastric suction, however, and 


are many 


may be of a serious nature. Tglauer and 
Molt? reported 10) cases of severe laryn- 
geal injuries which were attributable to the 
employment of indwelling duodenal tubes. 
The average period of intubation in their 
cases was 8.5 days. The common compli 
eations of prolonged intubation are laryn- 
geal obstruction, ulceration, late stricture 
of the esophagus, and perforation of the 
stomach or intestine, followed by perito 
nitis. The patient is constantly annoyed 
by the unpleasant presence of the tube in 
his nose and pharynx, occasionally 
otitis media and ulcers of the alae nasi, of 
the nasal septum, and of the pharyngeal 
mucosa result as direct evidence of a sus- 
tained trauma. 

Another objection to the use of the inly- 
ing nasal tube is the fact that it might not 


be properly positioned in the gastrointes 
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Tube 


tinal tract and thereby fail to serve its 


purpose. Farris and Smith? revealed that 


“dislocation of all mechanisms involved in 


deglutition and respiratory exchange re 


sults in an increased incidence of pulmo 
has been 


nary complications.” — It 


that 


our 
the 


aged, fail to cough effectively during the 


experience patients, especially 
period of intubation and atelectasis is much 


all 


larris 


more likely to occur in this group. 


the and 


above-mentioned reasons, 
Smith urged the use of a loley catheter 
as a gastrostomy drainage tube. Recently 
a double-lumen Foley catheter * was de 
signed according to the following specifica 
tions (bigure). 

eight inches proximal to the tip of a 
#22 catheter, a 10 ml. Foley bag was in 


the had 
side-holes just distal to the loley balloon, 


corporated. One of two lumina 


while the other side had terminal openings. 
The catheter tip could be passed through 
the pylorus into the duodenum, and_ the 
lumen with the terminal apertures could be 
used for duodenal feedings. Through the 


other lumen suction could be applied to 


ensure deflation of the stomach. The gas 
* Manufactured by C. R 


N. 


Bard, Inc., Summit 


Photograph of the two 
way #22 
tube with Foley-bag at 
tachment. The upper 
photograph depicts the 
lumen with the proximal 
openings to maintain gas 
tric deflation. The lower 
photograph shows the 
opposite lumen with its 
distal apertures designed 
duodenal feeding 


gastrostomy 


tor 
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trostomy tube is threaded through an ap- 
propriate stab incision in the abdominal 
wall. A purse-string 000 chromic absorb- 
able surgical (gut) suture is introduced 
into the half of the 


opening is made into the stomach and the 


lower stomach. An 
catheter inserted. The Foley bag is inflated 
and brought into close apposition to the 
mucosa before the purse-string suture is 
tied. The distal end of the 
threaded into the duodenum through the 


catheter is 
pylorus. The stomach is then: attached to 
the parietal peritoneum on both sides of 
the catheter with 000 silk sutures. Slight 
traction on the balloon is maintained by 
skin 


with silk sutures and by fixing the catheter 


anchoring the catheter at the level 
to the skin with adhesive strips. The cath- 
eter can be replaced at any time after 48 
hours if necessary. 

These catheters have been used to great 
advantage in six patients. One patient had 
leakage of gastric contents through a pre- 
vious site of ligation of gastric varices. It 
keep the 


empty after its secondary repair and to 


was advantageous to stomach 


administer nutritional substances into the 
duodenum because of the debilitated condi- 
tion of the patient. Another patient had 
had a series of operations because of 
small-bowel obstruction secondary to carci- 
noma of the ovary. Levin-tube nasophar- 
yngeal drainage had to be employed for 
many days at a time because of the repe- 
titious and almost persistent obstructions. 
Finally, an end-to-end anastomosis be- 
tween the lower jejunum and the splenic 
flexure of the colon was done. Both ends 
of the nonfunctioning bowel were brought 


The 


newly designed gastrostomy tube was em- 


out on the skin as mucus fistulae. 


ploved in this patient for both feeding and 


A, ARCHIVES OF SURGER) 
aspiratory purposes. She was glad to be 
rid of the nasopharyngeal tube. 

A third patient, severely ill with acute 
ulcerative colitis, had pulled the Levin tube 
out on several occasions prior to surgery. 
After the performance of a colectomy and 


ileostomy, the new gastrostomy catheter 


was inserted and functioned satisfactorily 
without disturbance to the patient. The 
catheter was employed, with gratifying re- 
sults, at the time of the major operative 
procedure in the other three poor-risk, 
elderly patients. 

The gastrostomy tube can be replaced 
later in the postoperative period by the 
conventional Foley, or straight, catheter. 
This replacement may be advisable when 
the patient can take oral feedings and when 
persistent patency of the pylorus may no 
longer be desirable. 


Summary 


A new dual-purpose gastrostomy tube 
with a Foley-bag attachment has been em 
ployed in six patients, with gratifying re- 
sults, 

Aspiration of the stomach and injection 


of foodstuffs into the duodenum can be 
performed either simultaneously or sequen 
tially. 


4802 Tenth Ave. (19). 
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Anomalous Innominate and Right Subclavian Arteries 


Associated with Coarectation of Aorta 


CAPT. L. C. PARTYKA (MC), U. S. A. F.; COL. S. W. FRENCH III (MC), U. S. Army, and 


LIEUT. COL. G. F. RUMER (MC), U. S. Army 


the aortic arch 


branches comprise a wide variety of con- 


Anomalies of and its 


ditions* giving rise to varied 
Most of 
amenable to surgical correction and. relief 
This 


distinet 


symptoms 


and signs, these anomalies are 


of symptoms. paper reports a case 


with four vascular anomalies: 
inomalous innominate and right subclavian 
irteries and coarctation of the aorta with 
the anomalous subclavian artery emerging 
from the aorta at the site of the coarcta- 


tion, 


History and Incidence 
\ccording to Stauffer and Pote?*% Bay- 
field, in 1789, reported the first case of a 
right subclavian artery originating as the 
He re- 
ported in detail the clinical and postmortem 
1934 a total of 260 cases had 


been reported in the literature.” More re- 


fourth branch of the- aortic arch. 
findings. In 


the 


and re 


cently, Gross and associates began 


surgical attack condition 
ported 1] 
tberrant right subclavian arteries and one 


All 


patients survived operation and were. re 


cases, 10 of which were of 


of an aberrant left subclavian artery. 


heved of their symptoms. 

Stautfer and Pote 78 report the incidence 
of the right subclavian artery originating 
last 


invwhere from O.4¢¢ to 2% 


is the branch of the aorta as being 


of anatomical 


dissections, and our review corroborates 


these findings. Anomalies of the right sub 


clavian artery are found most frequently 


in association with some other vascular 
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Brean and Neuhaus 
er? in 1947, saw three cases of anoma 


lous right subclavian artery associated with 
16 
al. 


reported a coarctation with anomalous right 


patent ductus arteriosus. Kroeker et 


subclavian artery and subaortic stenosis 
McGregor and Medalie'* have seen an 
&-year-old patient with coarctation and 
anomalous right and left subelavian ar 
teries. In 1915 Love and Holms™ per 


formed a necropsy on a patient who had 
coarctation with a stenotic right subclavian 
artery coming off the innominate artery, 
the left 


arteries originating from a common trunk 


innominate and common. carotid 


Dolgopol’s studies ® reveal the independent 
origin of the right subclavian artery to be 
the third commonest anomaly of the arch, 


the first being an innominate artery which 


gives off a right subclavian and the two 
carotid arteries, with the left subclavian 
coming ott separately, The second com 
monest anomaly is that in which four 


branches are seen to emerge from the 


aorta, the fourth branch being the left ver 
tebral 


clavian 


An independent right sub 
the first, third 


artery. 
may be second, or 
branch but most frequently is the fourth 
The incidence of coarctation of the aorta 
We were unable 


the 


1s reported at 0.1% 
to tind 
to the 


any reference in literature as 


incidence of an innominate artery 


arising from a left aortic arch, although a 
left innominate artery arising from a right 
aortic arch is not uncommon. Likewise, 
we were unable to find a reference in the 


literature substantiating a case of aberrant 


right) subclavian artery coming off the 
aorta at the level of the coarctation, al 

x1 
43 


\ 
Pra 
4, 


though cases have been reported in which 


the anomalous subclavian arises just above 
the _ the 
of coarcta- 


tion of the aorta, aberrant right subclavian 


or below coarctation. Thus, 


combination these conditions 
artery arising at the site of coarctation, and 
left 
ingly rare, and we can find no reference to 


innominate artery—must be exceed- 


such a case in the English literature. 


Embryology 


An anomalous right subclavian artery 1s 
caused by an abnormal obliteration of the 
right fourth aortic arch, forcing the right 


Fig. 1.—Posteroanterior 
upper mediastinum 


roentgenogram of 
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subclavian to come off the aorta distal to 
the left subclavian. From a developmental 
point of view, the first part of an anomalous 
right subclavian artery is not the right sub 
au the 

the aortic arch, and 

believes that of this 


anomaly are correctly classified as instances 


clavian at Rather, it is dorsal 
of 


Renander 


portion right 


Cases 


of right aortic arch. 
The embryology of coarctation of the 
aorta is very poorly understood, and the 


reader is referred to an excellent review 


of this subject by Edwards et al.’? A left 


innominate artery with a normal aortic 


the chest, showing the hazy mass in the left 
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ANOMALOUS ARTERILS WITH COARCT 


Fig. 2.—Retrogracde 


innominate artery Phe 


carotid aortogram 


shaded portions 
the aortogram 


arch is embryologically 


possible, but we 
have found no reference to it in the litera- 
ture—it would be caused by a failure of 
obliteration of the left 
third 


along with an obliteration of its fellow on 


ventral aorta be 


tween the and fourth aortic arches, 


the opposite side. 


Report of a Case 


The white 
admitted to the hospital for treatment of a sup- 


ulcer \ 


‘laudication on exercise was present 


patient, a 28-year-old man, was 


posed peptic lifelong history of leg 


There’ was 


nothing else significant in the past history. 


Partyka et al 


ITION O} 


visualizing the 


LORTA 


coarctation, as 


vessels in Figure 3 depi 


Physical examination revealed a man of small 


stature. The blood pressure was 160/85 in the left 

arm and 109/70 in the right arm. In both lower 

extremities the blood pressure was approximately 

1000) svstoli The 
| 


and auscultation. Large 


chest was clear to percussion 
vessels were 


\ Grade 


entire 


pulsating 
palpable on the left posterior chest wall 
heard over the 


3. systolic murmur was 


precordium but was best heard in the pulmonic 


area, this murmur being transmitted to the neck 
and to the posterior ‘hest to the left of the mid- 
line. The right radial pulse was weaker than the 
left. The femoral pulses were reduced in volume 
and compared roughly with the right radial pulse 
The 
obtainable 


pulses in the lower extremities were not 


No other significant abnormalities were 
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q ag 
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} 

H 


The 


anomalous 


found, and no symptoms referable to esophageal 
compression were present. The laboratory revealed 
Chest 
showed a density in the left upper mediastinum 


( Fig. 


a normal hemogram and _ urinalysis. X-ray 


1), and the trachea was pushed forward, 


suggesting a mass behind it. There was moderate 


scoliosis in the midthoracic region of the spine 


with the convexity to the right. A retrograde 


aortogram showed a coarctation and the left 
innominate artery with no evidence of subclavian 
(Fig. 2). 
mammary and thoracic vessels were present. The 
EKG was normal. 


heart 


filling on the right Tortuous internal 
Fluoroscopy. indicated that the 


was somewhat enlarged, and a_ pulsating 
mass was seen in the left portion of the upper 
mediastinum, producing a deviation of the 
esophagus to the right. Operation was performed 
through a left posterolateral incision. The coarcta- 
tion was seen at the isthmus,.with a somewhat 
atretic, anomalous right subclavian artery coming 
off at the site of the coarctation on the posterior 
aspect of the aorta, this vessel running superiorly 
and posteriorly behind the esophagus (Fig. 3). A 


ligamentum arteriosum came off the medial aspect 


conditions 


1. ARCHIVES OF SURGERY 


L. CAROTID 


-L. SUBCLAVIAN 


L. INNOMINATE 


found at operation 


The 


arteries, 


of the aorta at the level of the coarctaty hh 


vessels in the chest wall, the intercostal 


and the internal mammary arteries were greatls 


dilated and tortuous. The left subclavian and left 


common carotid arteries were seen to come off 


an innominate vessel which had its origin just 


proximal to the coarctation, The anomalous right 
was divided at the site of the 


subclavian artery 


coarctation: the coarcted segment was excised, 


and an end-to-end anastomosis was performed, 
with no tension on the suture line. Postoperatively, 
the patient did very well, the pulses in the lower 
extremities becoming bounding to the extent that 
There 


was no change in the character of the right or 


the dorsalis pedis pulsations were visible 


left radial pulse. The blood pressure in the left 


arm became 110/75, in the right arm 90/65, and 


in the lower extremities 128/80. Three weeks after 


operation the patient was sent home on con- 


valescent sick leave. After being home for three 
weeks, he developed hemoptysis and returned to 
the hospital. A film taken at this 


revealed a mass, the size of a tennis ball, at the 


chest time 


site of aortic anastomosis. A second operation, 
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ANOMALOUS ARTERIES WITH COARCTATION OF AORTA 


using a partial left-heart by-pass, was carried out, 
the the 


was found to be disrupted, thereby creating a false 


and anterior suture line in anastomosis 


aneurysm. This area was excised and a homograft 
sutured in plac e to bridge the gap 


the 


Convalescence 


was uneventful, and patient was discharged 


from the hospital six weeks later 


Comment 
An 


arises from the posteromedial surface of 


aberrant right subclavian artery 


the first part of the descending aorta and 


courses posterior to the 


13, 


esophagus in 


nearly all although some 


instances it may pass between the esopha 
gus and the trachea, or even anterior to the 
The this 


tion, “dysphagia lusoria,” 


treatment of condi 
with the 
complete relief of symptoms, is predicated 
upon the division of such an aberrant ves- 
sel, which compresses the esophagus and/or 
the facts 


documented by Gross et 


have been well 
In 


of the surgically treated cases, including 


trachea. “These 


none 


ours, in which the anomalous right sub- 
clavian artery was transected, has circula- 
the 
resulted. The arteries of the right side of 
the 


tory embarrassment to right arm 


thorax furnish a collateral circulation 
from the aorta to the axillary artery by 
way of the subscapular branch, as well as 
other vessels.8 Pattison reported seven 
cases of anomalous right subclavian artery, 
four of which were associated with a tet- 
ralogy of Fallot. Recognition of this con- 
and 


Blalock * reported that on three occasions 


dition is important, since Bahnson 
they inadvertently used a carotid artery, 
rather than a subclavian, to perform a 
shunt operation, 

Multiple anomalies of the aortic arch and 
but the 
case presented in this paper showed a com- 


its branches are not uncommon, 
bination of four anomalies, which we are 
unable to duplicate from a careful search 
of the English literature. 

The occurrence of a leak at the anasto- 
motic site following operation is difficult 
to explain. The aorta was very clean and 
showed no atheromatous degeneration in 


Partyka et al 


this region, and the anastomosis Was a¢ 


complished under absolutely no 
with a simple running over-and-over suture 
of 0000 vascular silk. 
upon release of the clamps. 
suture line have been reported, but they 
commonly occur within two weeks follow 
The 


curred after six weeks. 


ing operation. leak in our case 


Summary 
case 


anomalies of the aortic arch is presented 


with four separate vascular 


Recognition of such anomalies is impor 


tant when one is contemplating any typ 


ot surgical procedure on the great vessels 


Anomalies of the aortic arch are com 


monly multiple. If one anomaly ts found 


others should be looked for. 
Letterman rm\ Hospital, San Francises 
(Colonel French). 
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Isolated Rupture of the Ventricular Septum Due to 


Nonpenetrating ‘Trauma 


Report of a Case Treated by Open Cardiotomy Under Simple Hypothermia 


E. CONVERSE PEIRCE II, M.D.; C. HARWELL DABBS, M.D., and FREEMAN L. RAWSON, M.D., 


Knoxville, Tenn. 


Isolated rupture of the ventricular sep- 
tum of the heart is an unusual result of 
chest trauma due to blunt foree and may 
occur even in the absence of rib fractures. 
Ventricular septal defects may also occur 
In conjunction with other traumatic heart 
lesions, such as chamber or aortic valve 
rupture,” and they may be produced by 
penetrating wounds of the heart.* Few 
traumatic ventricular defects have been 
diagnosed during life, and only five such 
patients are known to have received) sur- 
gical only one other 
patient, with an interventricular septal rup- 
ture due to nonpenetrating injury, has sur- 
gical repair been carried out.’ The use of 
hypothermia for this purpose has not pre- 


viously been reported, 


Report of Case 


History.-A U.S. airman, white, aged 19, was 
seen on April 4, 1956, as an unconscious stretcher 
patient. About one and one-half hours earlier, 
the patient’s automobile had missed a curve and 
run into the end of a pile of power poles at a 
speed estimated to be in excess of 65 miles per 
hour. The tremendous impact had knocked one 
40-foot pole about 20 ft. A companion was killed 
immediately. Previously the patient had been well 


and had no known physical disabilities 


Submitted for publication Nov. 20, 1957 

Presented before the Southern Thoracic Surgical 
Association, Miami, Fla., Dec. 9, 1956 

From the Departments of Surgery and Medi- 
cine, the Acuff Clinic, and the East Tennessee 
Baptist Hospital. 

*In civilian life penetrating wounds of the heart 
are due mainly to stab wounds, whereas the 


military type are generally due to shrapnel.”* 


*hysical T.xamination.—The patient was un 
conscious, with irregular, labored, obstructed 
respiration and a weak, irregular pulse There 
were numerous lacerations of the trunk and _ face 
The lower part of the face was unstable and 
deformed. There was no chest instability, but the 
lungs were full of coarse rhoncht. No cardia 
murmur or thrill was noted \n immediate 
tracheostomy, with suctioning of aspirated blood 
resulted in improvement of the pulse and respira 
tion. A roentgenogram of the chest failed to re 
veal any bony injury or pneumothorax. The blood 
pressure gradually rose from 70/50 to a normal 
level and stabilized. Traumatic lesions discovered 
at this time and later were as follows: fracture 
of the left frontal bone, with slight depression ; 
multiple fractures of the right and left hemi 
mandibles; fracture of the left first rib posteriorly ; 
overriding fracture of the left humerus; paralysis 
of the left radial and ulnar nerves, and partial 
paralysis of the right radial and left peroneal 
nerves 

Hospital Course—The coma gradually lightened, 
and on the second day the patient became com 
hative and required restraints. On the seventl 
day, the jaw was wired, and a cast was _ placed 
on the arm under light endotracheal anesthesia 
At this time a loud systolic murmur and strong 
thrill, maximum in the fourth interspace on_ the 
left, were first noted. The chest roentgenogram 
showed marked engorgement of the pulmonary 
vessels, not present initially, and an electrocardio- 
gram showed a left bundle-branch block (Fig. 2) 
It was our impression that the patient had a 
traumatic left-to-right shunt, probably intra 
cardiac. In the ensuing hours, the blood pressure 
gradually fell to shock levels, and the patient be 
came moribund. An emergency cardiac catheteriza 
tion for a more definitive diagnosis was seriously 
considered but was not done because of the in 
creased risk and the virtual certainty that the 
patient had an interventricular septal defect. The 
initial absence of the murmur and the rapid 
deterioration once it was discovered suggested that 


the shunt had either occurred or become greatly 
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nlarged late, possibly at the time the jaw was 


wired. Because of the extreme gravity of the 
situation, immediate emergency open-heart surgery 
under simple hypothermia was elected 

Operation —Under light endotracheal anesthesia 
administered by Dr. thio- 


pental (Pentothal), ether, and oxygen, the patient 


Forrest Powell, using 
was cooled by immersion in ice water for 1 hour 
15 minutes, until the reached 
28 C (824 F). In the next 30 minutes it gradually 
fell to 26 C (798 F) 


rectal temperature 
The left groin was prepared 
for possible cannulation of artery and vein for use 
with The 


fourth interspace inci- 


a stand-by oxygenator. chest was en- 


tered through a_ bilateral 


sion 

There was a contusion of the proximal superior 
vena right 
of the 
‘ardium. A 


cava, auricular appendage, and base 


aorta, and a large rent in the apical peri 
thrill over the 


pulmonary artery and the ventricular outflow tract 


30 mm. Hg 
unresponsive to pressor 


strong could be felt 
The blood pressure fell to 20 to 
mean) and was largely 
lrugs. Partial occlusion of the pulmonary artery, 
however, raised the systemic pressure about 50% 
ind increased the strength of the pulse. A vigorous 
ittempt defect 
ligitally by the transauricular route, but even with 


was hen made to locate the 
the ungloved finger this was not initially possible. 
In order to find the defect at this point, a series 
of blood samples, for visual estimation of oxygen 


saturation, were taken from various portions of 
heart, the samples then being 
Atrial blood blood fron 


were dark, s blood 


outflow tract and pulmon 


and 
wherea 
pulmonary 
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enabled the 


readily, as a 


This information 
located 


were bright red 


defect then to be linear 
transverse tear, admitting a finger loosely, about 2 
em. proximal to the pulmonic valve. A_ finger 
could be passed through it into the aorta (Fig. 1) 
More than an hour was consumed in locating the 
interventricular tear. Manipulation caused striking 
ventricular arrhythmias and periods of standstill 
(Fig. 2). 

The venae cavae, azygos vein, pulmonary artery, 
and aorta were occluded, and a vertical incision 
was made over the upper right ventricle (Fig. 1) 
The defect closed 


several interrupted 


and 
silk on an 


continuous 
OOO 
Cardiac isolation 
and the 


was with a 
sutures of 
Atraumatic needle. 


time was 


minutes 10 
fibrillate 


seconds, ventricle began to 


as the heart was closed (Fig. 2). Rever 
sion was effected relatively easily by cross clamp 
ing the aorta and and then 4 
blood pressure 


No thrill could 


closure, the 


injecting first 2 
chloride. The 
as high as 50 mm. He 
then be felt 


mEq. of potassium 
then rose 
During patient was 
gradually warmed by external heat to about 30 C 
(86 F). 


Warming 


pressure 


was continued to 37 CC. The blood 

He systolic, and 
Suddenly, total 
The chest 

heart 

the apical pericardial de 

fect, which had not been closed. It was fibrillating 


rose to about 90> mm 
the patient became semiconscious 


circulatory failure occurred Was 


mediately reopened, and the 


herniated 


was found to 


have through 


but reverted on opening and 


rdium was left open, and the 


the pericardium 


The perica 
chest 


] 


Moses ¢ leva 


was again sutured. For a short small 


rterenol (Levophed) were necessary 


time, 


traumatic defer t 


seen to be about 2 em 


trom the pulmonary 


valve and to extend hn 


ind several of the 
of the septal tri 
leaflet On the 


left) ventricular 


cuspid 
side the 
defect 
at the 
This 


the ease 


would lie almost 


aortic valve ring 


location explains 
with which a 
could — be 
through the 


ut the 


finger passed 


and 


defect 


sorta 
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Preoperative 


Temp 85"? 


avr avi ave 
Ventriculotomy 


After KCl injection 


ave avi =I 


After Ceol ing 


End of VenTriculetomy 


4-30-56 


pea m ave 
Ventricular Fi beilleation 


ave avi ave V, 


Ve 


Fig, 2.—Electrocardiograms.  Preoperatively there was a left bundle-branch block 
The marked slowing of the rate with cooling is shown. Both intracardiac examination 
and) ventriculotomy resulted im frequent multifocal 


Cessation ot 
is illustrated 


electrical activity on 


fo mauntam 


the blood levels 


postoperative electrocardiograms were un- 


pressure me 


Karly 


changed from the preoperative configuration (Fig 
) 


Kor a few days the patient) required almost 


constant tracheal suction and frequent broncho- 


scopies for retained secretions, This accumulation 
was apparently 


secondary to paradoxical respira- 


tions from phrenic-nerve injury at the second 
thoracotomy. A wound abscess developed. The 
roentgen appearance of the pulmonary vessels 


returned to normal. Mentally, the patient cleared 
rapidly and appeared to us and to his family to be 


An 


diffuse, 


normal electroencephalogram, however, 


showed nonspecific and 
psychometric tests indicated slight organic brain 
damage. It felt by Dr Tr, 


neuropsychiatrist, that these changes were due more 


abnormalities, 


was (seorge Gee 


likely to cerebral trauma than to the hypothermia. 


Taste 1.—Catheterization Data (Partial) * 
Sept. 26, 1956 
Pressure, O, Saturation, 
Location Mm. Hg % 
Right atrium 6/0 76.3 
Right ventricle 35/0 88.9 
Pulmonary artery 35/10 86.9 
Femoral artery O64 


Oxygen consumption 
Hemoglobin 
Systemic flow 
Pulmonary flow 
Left-to-right shunt 


250 ec. per min, 

15 gm. 

5.4 liters per min. 

14.8 liters per min. 
9.4 liters per min. 


* Courtesy of Lieut. Col. Samuel §. Sandifer, Lieut. Col. Loren 
F. Parmley, and Col. Thomas W. Mattingly, Walter Reed 
Medical Center, Washington, D.C. 


Peirce et al. 


injection of 
The postoperative tracings are similar to those obtained preoperatively 


ventriu ular premature 
reversion of 


contractions 


KC} ventricular fibrillation 


with 


residual 


siderably less 


thrill 


s\ stolic 


and 


intensity Was present 


murmur of con 

Cardiae catheterization, carried out on Sept. 26, 
1956, after the patient’s transfer to Walter Reed 
Army Hospital (Table 1), 


ventricular 


revealed a significant 
shunt but normal 
ventricular and pulmonary artery pressures 
patient discharged the 
1956. At that vital 


the estimated normal, and 


left-to-right right 
The 
was from service about 
January, time capacity was 
75% of there 


evidence of residual mental disability 
ventricular 


was no 

The inter 
but had re 
sulted in moderate biventricular hypertrophy. It 


shunt was asymptomatic 


was not felt that additional surgery was indicated 


Comment 
Incidence.—Pollock, in 1952, collected 12 
cases of isolated ventricular rupture due to 
nonpenetrating trauma and added one of 
his own.!® 
to 1900. 
able to collect six cases, including the pres- 
ent one (Table 2).7 


Seven of these occurred prior 


Since this report, we have been 


Undoubtedly, the true 


incidence is much greater.’* Similar de- 


fects may be found in 


juries 3,4,7.12.15 


penetrating 


and in cases of multiple 


2.17 


lesi Ms. 


Mechanism.—In cases caused by non- 


penetrating injury prior to 1950, unidirec- 


+ A possible additional case is omitted because of 
lack of specific information.’ 


x 
Ve 
Ir 1 x 
End of Operation 
A 
4-11-56 
_ 
89 & 


Figure 3 


Fig. 3.—Blunt force applied to the anterior chest 
may compress the chest, and consequently the 
heart, especially if it is in diastole. This may 
occur without any rib fractures. Serious heart 
injury is probably more likely to result) when 
the force is frontal and the compression is_be- 
tween sternum and Spine. Unidirectional force is 
crush 


tional or bidirectional (Fig. 3) 


for 11 of the WAR while of the 
6 reported since 1950, deceleration (Tig. 


accounted 


4+) was probably primarily responsible in 4. 
A fall was the only deceleration injury 
We 
this 
by a blast injury. It appears likely that as 


prior to 1950. have not found any 


instance in which lesion was caused 


transportation becomes faster, the over-all 


incidence will rise, and deceleration will 


become the main mechanism. 
Cardiac should be 


Diagnosis. trauma 


studiously looked for in all cases of crush 


injury of the chest, especially when rapid 


deceleration is involved, even though there 


are no chest-wall fractures. If there is a 
fracture of the first rib, serious soft-tissue 
injury in the chest can be expected, as 
unusual force is generally necessary to 
the 


fracture of the left first rib 


break this well-protected bone.’* In 
present 
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Case, 


Figure 4 


illustrated, as in the kick of a horse. Similar 
compression can result when the force is applied 
in a bidirectional fashion, as when a man is caught 
between two train cars 


Fig. 4—In rapid deceleration, the forward mo 
tion of the chest is arrested promptly, but the 
heart, held mainly by the basal structures, is free 
to swing forward (4). This may 


siderable anterior cardiac contusion and may pro- 


cause a 
duce various serious injuries, including transection 
of the There is also the possibility of a 
contrecoup injury as the heart overswings in re- 
suming its normal position (B). In the present 
case there was a basilar contusion over the base 
of the superior vena cava and aorta. The inter- 
ventricular tear is roughly deep to this contusion 
In addition, there was a tear of the apical peri- 
cardium. If the patient vad been turned so that 
his right presented anteriorly, the basilar 
contusion could represent his primary injury and 
the apical tear a contrecoup injury. 


aorta. 


chest 


of itself should have occasioned a careful 
search, despite the distraction of the intra- 
cranial, facial, and extremity injuries. An 
electrocardiogram should be as routine as 
the chest roentgenogram in all crush in- 
juries and serious automobile accidents, as 
changes are likely to occur 1f the myoear- 
dium has been contused or lacerated, 

The presence of a more obvious second 
lesion, such as aortic transection, rupture 
of an aortic cusp,” or cardiac tamponade, 
may delay recognition, This is particularly 
true in penetrating wounds, but, fortunate- 
ly, in these the ventricular defect is likely 
to be smaller and of less physiological sig- 
nificance.* 

The diagnosis of traumatic ventricular 
septal rupture can be suspected whenever a 
loud systolic murmur, not previously pres- 
ent, maximal in about the third left inter- 
space, and accompanied by a thrill, is heard 
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after a traumatic episode. Unfortunately, 


a murmur may imme- 


not be discernible 
diately, and its early absence does not rule 
out the diagnosis. No murmur was heard 
in our case on the day of injury. In the 
case reported by Paulin and Rubin, with 
death at 


heard.!* 


23 hours, no murmur was ever 
When, in addition to the murmur, 
a heart block is present, a ventricular sep- 


tal lesion is almost 


certain, Other trau- 
matic conditions, such as rupture of an 
aortic or pulmonary tear of a 


chorda tendinea, or production of an extra- 
cardiac arteriovenous fistula, should be only 
superficially confusing. Specialized) proce 
dures are generally indicated only for as 
sessing the severity of the lesion, but may 
be necessary in small defects to distinguish 
them from chorda valve 


rupture of a or 


cusp. Cardiac catheterization has now been 


number of — times 


12,15 
The in 
ventricular septal rupture is quite variable 


used a for diagno 
sis 
Course 


prognosis traumatic 


and depends primarily on the size and 
position of the opening and secondarily 


existing conditic such other 


as 
trauma. It should be borne in mind, rea- 
soning from the collected cases, that the 
lesion will probably be seen only in vigor- 
ous young men, a factor clearly separating 
it from congenital and postinfarction de- 


fects. Death may occur with great rapidity 


Taste 2.—Is 


Probable Major Mechanism 


A Bidirectional crush by wagon wheel 
1853 12 M > Deceleration: fall from house top 
Istid Soldier M_) Unidirectional: kick by horse 
INTO 25 M_) Unidirectional: struck by board 
ISA 28 M_ Bidirectional: crush between railway cars 
Bidirectional: crush between railway cars 


Zz 


Bidirectional: crush by wagon wheel 


12 Bidirectional: crush by wheel of vehicle 
1922! * 28 M_ Bidirectional: crush by piece of steel 

23 Unidirectional: kick from motor crank 
1941 1° 25 M_ Unidirectional: struck by sledge hammer 
1046) 25 Unidirectional: kick by horse 

1952! 21 Deceleration: 60 ft. fall in ear 

1053 21 Deceleration: auto accident 

1054 M4 M._ Bidirectional: crush by truck wheel 


Unidirectional: kick by horse 


1055) Deceleration: auto accident 
1956 19 M_ Deceleration: high speed auto accident 
4 21 M_ Deceleration: auto accident 


* Included because no other 


myocardial lesion was present 


Peirce etal 


lated Traumatic Ventricular 


when there are other serious injuries or 
The 


prognosis, however, is much better than 


when the defect is extremely large. 


that for simple rupture of auricle or ven 
tricle. In 67 such cases reported by Toro, 
only about one-fifth of the patients sur 
vived an hour,?! while in our collected 
series of 18 cases of interventricular rup 
ture only 1 patient died in less than one 
hour and only 4 or 5 failed to survive a 
day. Death may result in a few days or 
weeks from severe left ventricular failure, 
follow prolonged 
10 of the 18 collected 


the patients were dead within 15 days. One 


or it may right-sided 


failure.! In cases 
patient reported by Pollock with a 2 cm 
defect died after 64 day S despite vigorous 


medical therapy.'” In a few instances, pa 


tients with smaller defects have been able 
to stabilize and get along fairly well. It 
would appear that the majority of cases 
with traumatic interventricular defects will 
live long enough for definitive therapy to 
be instituted, but in the group due to non 
penetrating injury more than half will have 
defects which lead to early death if un 
treated (Table 2). 

Treatment.—It is not within the scope of 
this paper to discuss medical treatment of 
traumatic ventricular septal defects except 
to point out that patients who do not re 
spond quickly can be expected to die soon 


Decisions for the sicker patients will have 


Septal Rupture Due to Blunt 


Force 


Other Chest Injuries Size Death Surgery 


Rib fractures 


1 finger 30 min. No 
None Large thr Ne 
None 2cm 60 br. Ne 
None 1 finger 21 mo Ne 
None 4em days Ni 
None | finger 15 days No 
None 1 in S days No 
None 3.8 cm. 12 hr No 
Rib & sternal fracture 2em Early No 
Fractures, left 4th & 
9th ribs 1.8 em. 6 yr No 
None 0.4 em, Alive (1951) No 
None 1.3 em. Alive (1951 No 
Fracture rt. Sth rib 2em. 64 days No 
Penetrating wound chest Unknown Alive 1+ yr. No 

3 cm, apex 
Multiple rib fractures 2smaller Alive Yes (1955 
Aortic valve rupture Unknown Alive 1+ yr. Yes for 


Contusion only 34 in. 23 hr 
Fracture, left Ist rib 3em Alive Yes, 1956 
None Large 54 hr No 


\ \ 
: 
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Taste 3.—Surgical Repair of Traumatic Interventricular Septal Defects 


Date Surgeon Type 
1951 O'Neill! Penetrating wound knife, 8 mm, 
diam.; midseptum 

Isolated, due to nenpenetrating 
trauma; apex septum 

Isolated, due to nonpenetrating 
trauma; 3 cem.; high septum 
Penetrating wound stab; 1 em. 
diam.; high septum 

Penetrating wound; combined 
aortic defect 


1955 Lillehei 
1956 Peirce and Dabbs 
1956 Creech 


1956 Cooley‘ 


to be made quickly if these people are 
have much chance of survival. 

Consideration of surgical treatment 
should be individualized, but, in general, a 
more aggressive attitude appears indicated. 
This is probably true of all types of cardiac 
trauma. [arly therapy has even been suc- 
cessful in averting death from = traumatic 
chamber rupture.® 

Adequate repair of a traumatic septal 
defect .will generally require 

the 


type of extracorporeal heart-lung apparatus 


open-heart 


surgery and necessitate use of 
or hypothermia or a combination of the 


two. Four additional surgically treated 
traumatic cases have been collected (Table 
3), but only one of these was the result 
of a nonpenetrating injury. O'Neill's case, 
which is probably the first traumatic inter- 
defect 


a knife wound, about & 


ventricular septal to be repaired, 
was the result of 
mm. in diameter, and in the midseptum, 
away from the valves. The author was able 
to thread multiple ‘sutures through the de- 
fect and, with these, pull strips of fascia 
lata through until they were wedged tight. 
Postoperative catheterizations showed com- 
O'Neill's 
opinion that this method would probably 


plete closure. It is reasonable 


serve well for small, thick-walled defects 
out of range of the valve leaflets, where 
the bulk of the graft would not interfere 
with valve action.’ Lillehei, in 1955, car- 
ried out open-heart repair of a traumatic 
defect near the apex of the septum nine 
The 


case is believed to be the second interven- 


months after it occurred." present 
tricular rupture resulting from blunt trau- 
ma to be repaired and the first in) which 
the repair was done as an emergency. All 


Q? 


Defect plugged with strips of 
fascia lata tion 
Direct suture; open heart; 
heterologous lung tion 
Direct suture; open heart; 
hypothermia 

Direct suture; open heart; 
large bubble oxygenator tion 
Direct suture; open heart; 
large bubble oxygenator 


Method Result 

Complete closure by catheteriza- 
Complete closure by catheteriza- 
Improved; closure incomplete by 
catheterization 

Complete closure by catheteriza- 


Complete closure 


of the open-heart repairs except ours were 
done with some type of extracorporeal cir- 
culation. The entire group is small, but all 
patients have survived, suggesting a prog 
nosis better than the approximately 30 
mortality to be expected at this time with 
repair of congenital lesions. Recently, re- 
pair of a rupture of the ventricular septum 
secondary to infarction was reported by 
that all 
ventricular defects may be reparable with 


Cooley.” It is evident types of 
present surgical methods, 

Use of simple hypothermia is not the 
most suitable method for dealing with ven- 
tricular septal defects; and, in fact, it had 
been our impression until recently that no 
had 


This, however, is not the 


successful repairs been carried out 


with it. Case, 
as the recent report of Lewis shows." It 
is our feeling that the traumatic septal 
defect differs from the congenital one in 
being zn uncompensated lesion, so that re 
pair will immediately improve the cardiac 
situation, as occurred in our case. Simple 
hypothermia may have sufficient inherent 
safety to allow repair of this type of lesion. 

A few points of surgical technique war 
rant mention, is 
that 
digitally by transauricular palpation prior 


special our feeling 


ventricular defects should be located 
to ventriculotomy, and this is especially im- 
portant where the method of open cardiot- 
omy entails severe time restrictions, as in 
the case in simple hypothermia. Occasion 
ally, as in our case, patients will come to 
surgery without confirmation of their diag 
nosis by physiological means, such as car 
Direct 
blood may confirm or rule out a diagnosis 


diac catheterization. sampling of 


and, in addition, may greatly simplify exact 
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location of the lesion. In the present in- 
stance the defect was located easily by the 
Visual appearance of the samples. 

Partial pulmonary artery occlusion has 
been used by Muller to protect the pul- 
monary vessels from overload and to de- 
crease flow through the right heart,! but, 
to our knowledge, has not been reported 
as a temporary means of effectively in- 
creasing the left-heart output by decreasing 
the shunt. In this instance the maneuver, 
which raises the right ventricular pressure, 
was well tolerated and had a salutary effect 
on the blood whereas 


pressure, pressor 


drugs were relatively ineffective. 


Summary 


A 19-year-old youth sustained a rupture 
of his ventricular septum in an automobile 
accident. The injury was nonpenetrating, 
and the only chest fracture was the left 
first rib posteriorly. The diagnosis was 
made seven days after the accident on the 
basis of a characteristic murmur and thrill, 
the roentgenographic appearance of pulmo- 
the 
left 


Because of rapid progressive circu- 


nary congestion, and eleetrocardio- 


graphic finding of a bundle-branch 
block. 
latory deterioration, direct repair of the 
defect was carried out under hypothermia. 
Although the closure did not remain com- 
plete, it is probable that the surgery was 
lifesaving. This is the I&th reported case 
of isolated traumatic ventricular septal de- 
fect the 
which the lesion was surgically repaired. 


and is believed to be second in 


A more aggressive approach to cardiac 
trauma 1s recommended, 


Acuff Clinic, 514 W. Church Ave. 
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Acute Solitary Ulcer of the Cecum 


JACOB RABINOVITCH, M.D., C.M.; 
ROGER LIPTON, M.D., Brooklyn 


Acute solitary ulcer of the cecum is a 
rare condition, but not quite sO infrequent 
as is commonly thought. It has been said, 
that 


paratively common when they are better 


indeed, rarities often become com- 


understood. It is now well recognized that 
an acute solitary ulcer may develop any- 
where in the gastrointestinal tract, from the 
the the 
although it occurs most commonly in_ the 


cardia to lower end of rectum, 


cecum. There is also general agreement 
among authorities on this subject that this 
lesion exists as a clinical and pathological 
entity. Certain pathological characteristics, 
and the problem connected with the diag- 
nosis, etiology, and treatment, make the 
disease one of great interest and impor- 
tance. The condition is now better under- 
stood, and its importance as a cause of 
obscure symptoms is more generally recog- 
the 
number of reported cases. 


nized: hence recent increase in_ the 


The object of this communication is to 
series of five cases of 


the 


report on a small 


acute solitary ulcer of cecum which 
were treated surgically, and to present, for 
convenience of reference, a summary cov- 
ering the subject. A good account has been 
given by Parker,> with a bibliography of 
earlier papers. A detailed bibliography was 
deleted 


therefore from this presentation, 


Report of Cases 
Case 1—A 


the hospital as an 


16-year-old) girl was admitted to 


urgent surgical case with the 


diagnosis of acute appendicitrs. On examination 


there was exquisite tenderness, release pain, and 


muscle resistance over the entire right lower ab- 
domen, but more acutely over McBurney’s point. 
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Adelphi Hospital, Brooklyn, and the 
Mount Royal Hospital, Montreal. 


From the 


PHINEAS RABINOVITCH, M.D., C.M., and 


The temperature was elevated to 100 F, and the 


pulse was 90 a minute. The urine was normal. 
The white blood cell count was 16,000) per cubic 
millimeter, with 80% polymorphonuclear leuko- 
cytes. 

McBurney, 
splitting incision, the appendix appeared normal 


Further 


At operation, through a muscle- 


exploration disclosed an ulcer the 
anterior wall of the cecum on a level with the ileo 
distal to it The 


ulcer felt thick and firm and had a erater on the 


cecal valve and about 5 em 


mucosal surface which readily admitted the tip 


of the finger. The wall of the cecum immediately 
surrounding the ulcer was acutely inflamed, and 
the overlying seros# was intensely hemorrhagic. 

A segment of the cecum containing the ulcer 
was excised, and the resulting defect in the wall 
was closed; an appendectomy was also done. Re- 
covery was uneventful. 

Grossly, the specimen removed at operation con- 
sisted of a portion of ceeum with part of the mu- 
The latter had all the 


inflammatory 


cosa replaced by an ulcer, 
appearance of an acute process. 
There was a fairly deep crater with slightly thick- 
ened edges, 

Histologically, the lesion in the cecum consisted 
mvolving the 
here 


exudate, which consisted largely of polymorpho 


of a diffuse inflammatory process 


entire thickness of the wall was a cell 
nuclear cells and, to a less extent, of Ivmpho¢ ytes 
(Fig. 1) 


acute ulcer of the cecum 


The pathological diagnosis was that of 
Case 2.—A 21-year-old man was admitted to 
had 


developed first in the midabdomen, shifting later 


the hospital with an “acute abdomen.” Pain 


to the right lower quadrant. There was also some 
nausea and vomiting. 

Examination showed considerable) abdominal 
tenderness, rebound pain, and spasticity over Me 
Burney’s point. Urinalysis was negative. There 
was a leukocytosis, with a count of 22,000 white 
cells, 88% of which were polymorphonuclear. The 
clinical diagnosis was acute appendicitis 

The 


thesia, using a McBurney, muscle-splitting incision 


abdomen was opened under spinal anes- 


The appendix showed no outward appearance of 


acute appendicitis. A localized area of inflam- 


matory induration was noted on the anterior wall 


of the cecum a short distance from the ileocecal 
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ICUTE SOLITARY ULCER OF CECUM 


es 


Photomicrograph showing acute inflammatory-cell exudate in the wall of the cecin 


with very little fibroblastic reaction 


The 


and 


and mottled 
felt 


serosal surface was dull 
No. detinite 
very 
the 
defined ulcer was found in the mucosa 
The the 


excised, and the defect left in the wall was closed ; 


valve. 
he 
thickened 


red. ulcer 


the 


through much cecal wall. 


However, when bowel was opened, a well 


ulcer-bearing portion of cecum was 


an appendectomy was also done. Recovery was 


without event. 
Grossly, the specimen consisted of a portion of 


cecum, measuring 5. cm. in diameter, with a pene- 


Rabinovite h et al, 


trating mucosal ulcer, which measured 1.3. en 
Microscopically, sections through the ulcer showed 
with 
little 
The 
anatomical diagnosis was acute ulcer of the cecum 
(Fig. 2). 


Case 3 


the typical changes of acute inflammation 


local tissue necrosis. There was remarkably 


fibroblastic reaction in and around the ulcer 


\n 18-year-old youth was seized with 
acute abdominal pain, first felt in the periumbilical 
area and later in the right lower quadrant. There 
was also considerable nausea and vomiting 


¥ 


Fig. 2—Acute inflammation of the cecum. 


A.M. A. ARCHIVES OF SURGER} 


Inflammatory cells are composed largely of 


polymorphonuclear leukocytes and some lymphocytes. 


Examination disclosed an acutely ill patient. The 


pulse was 110 a minute and the temperature 102 F, 
The the 
entire McBurney’s 


abdomen was tender and spastic over 


lower part, especially over 


point. Urinalysis was negative. The white blood 
cell count showed a leukocytosis, with a count of 
26,000 white cells per cubic millimeter, 90% of 
which were polymorphonuclear. The clinical im- 
pression was that of acute appendicitis. 

At operation, through a McBurney, gridiron 
The ce- 
cum showed a localized area of acute inflammation 


incision, the appendix appeared normal. 


with a small central perforation. On opening the 


cecum, there was found a mucosal ulcer which 


had eroded through all the coats of the bowel and 
perforated to the exterior, 

The ulcerated portion of the cecum was excised, 
and the wall of the bowel was closed. An appen- 
dectomy was also done. Postoperative convales- 
cence was stormy at first and was marked by 
elevation of temperature, rapid pulse, and abdominal 
distention. He made a full recovery, however, and 
from the hospital the 20th 


was discharged on 


postoperative day. 
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Fig. 3 


inflammatory-cell exudate, edema, and necrosis 


Grossly, the specimen consisted of a segment of 
cecum with a small area of ulceration in the 


had the 


Microscopically, the lesion in the cecum consisted 


mucosa, which 


perforated to exterior 


of a focal area of ulceration, associated with an 
acute inflammatory process in and about the ulcer. 
The inflammatory-cell exudate showed a prepon- 
derance of polymorphonuclear cells and scattered 
lymphocytes. The 
poor (Fig a. 
Cask 4A 54-year-old man was admitted to 


the hospital with the diagnosis of acute appen- 


fibroblastic reaction was very 


Rabinovitch et at. 


Photomicrograph taken at the base of the ulcer 


in the cecum, showing an acute 


dicitis. Twenty-four hours prior to admission 


acute periumbilical pain had developed, later 


radiating to the right lower abdomen There was 
nausea but no vomiting 


\bdominal examination disclosed localized ten 
over Me 
Burney’s point. The white cells numbered 21,000, 
of which 80% 


derness, release pain, and spasticity 


were polymorphonuclear. Uri 
nalysis was negative. 

\t operation the appendix did not appear acutely 
inflamed. On the anterior wall of the cecum there 


was a localized area of acute inflammation, which. 


q) 


‘ 


Polyarteritis nodosa of cecum: Photomicrograph showing an acute inflammatory- 


Fig. 4 


cell reaction in and around the wall of the blood vessel. 


A, ARCHIVES OF SURGERY 


The lumen of the vessel is largely 


obliterated by endothelial and fibroblastic proliferation and round-cell infiltration 


when palpated, disclosed an ulcer crater on the 
apposing mucosal surface that admitted the tips of 
two fingers. 

The ulcer was oversewn and left in situ. An 
appendectomy was also done ; recovery Was un 
eventful. 

Case 5.—A 25-year-old man was admitted to 
the hospital with the diagnosis of acute appendi- 
citis. Physical examination disclosed that the pa- 
tient was acutely ill. The temperature was 103 F, 


98 


pulse 110 a minute, and respirations 24 a minute. 
The abdomen was distended, tender, and rigid over 
the entire right and left lower quadrants, with 
accentuation of these 
the cecal The 
20,000, 87% polymorphonuclear cells. Uri 
nalysis was negative. 


perhaps more signs 


over 


area. white blood cell count was 


with 
At operation the appendix appeared normal. 
On the anterior wall of the cecum there was found 
a small perforation surrounded by a localized area 
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of acute inflammation. An ulcer crater could 
be palpated in the mucosa in apposition to the area 
of inflammation noted on the free surface. About 
100 cc. of turbid, foul-smelling fluid was found 
in the peritoneal cavity immediately adjoining 
the cecum. 

The ulcerated portion of the cecum was excised 
and the wall closed; an appendectomy was also 
done. One cigarette drain was plac ed in the lateral 
eutter adjoining the cecum, and the abdominal 
wound was closed in layers. 

The postoperative course was marked by spik- 
ing temperatures, rapid pulse, and prostration. The 
patient was treated with large doses of antibiotics, 
parenteral fluids, and continuous gastric drainage. 
After several days of treatment he began to im- 
prove and finally made a full recovery. He left 
the hospital on the 23d postoperative day, in good 
condition. 

Gross examination of the specimen removed at 
operation showed well-circumscribed mucosal 
ulcer, with a necrotic base and overhanging edges 
Microscopically, the lesion in the cecum centered 
in the main around the blood vessels. The smaller- 
sized arterioles and veins showed an acute 
that 


commonly seen mn polvarteritis nodosa The 


flammatory process, similar in appearance te 


inflammatory-cell exudate was composed largely 
of polymorphonuclear neutrophils, in and about the 
small and medium-sized arteries and veins. In 
addition, necrosis of the vessel wall, intimal pro- 
liferation, and thrombosis of the lumen were quite 
widespread (Fig. 4). The anatomical diagnosis 


was that of polvarteritis nodosa of the cecum 


Evaluation 

The clinical similarity of acute appendli- 
citis and acute solitary ulcer of the cecum 
has long been recognized, and a mistaken 
diagnosis of the latter is often made. A 
more chronic course of the disease has 
also been known to occur where neighbor- 
ing viscera become involved in the inflam- 
matory process, and often produce a 
mass which is difficult to distinguish, even 
at operation, from carcinoma. Cromar,? 
Rosser? and Wilkie* reported cases of 
solitary ulcer of the cecum mimicking car- 
cinoma by tie formation of a localized, 
hard, indurated mass. Quite apart, how- 
ever, from the difficulty in clinical diag- 
nosis, the histologic diagnosis is always 
easy. 

There are no pathognomonic signs or 


symptoms to aid in the diagnosis of acute 
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ulcer of the cecum. The general condition 
of the patient varies with the extent and 
rapidity with which the disease develops 
Thus, a patient who shows minimal in 
volvement of the bowel has few symptoms 
and is in relatively good health. At the 
other extreme is a patient who presents 
clinical features of deep ulceration and 
acute inflammation of the cecum, some 
times complicated by perforation of the 
bowel, and is acutely ill. The assessment 
of the patient may, therefore, be mislead 
ing if this factor is not remembered. The 
gravity of the patient's condition, as judged 
both subjectiy ely and objectively, is directly 
related to the severity and duration of the 
disease. 

The essential clinical features of acute 
cecal ulcer are well illustrated by the pa 
tients in this series. In each case there was 
a history of acute onset of abdominal pain, 
first felt around the umbilicus, and later 
becoming more centralized over MeBur 
ney'’s point. The duration of the pain 
varied from & to 48 hours and was fre- 
quently associated with nausea and vomit- 
ing. Palpation of the abdomen elicited 
point tenderness, release pain, and spastic 
itv over the right lower quadrant, or, more 
precisely, over MeBurney’s point. There 
was marked leukocytosis, with a shift to 
the left in the differential count. Four of 
the patients were young persons, ranging in 
age from 16 to 25 years; one patient was 
54 years old. There were four male and 
one female patient. The preponderance of 
the disease among males of the younger 
age group is generally well recognized. It 
has. been estimated that the incidence of 
this disease is twice as common in males as 
it is in females. 

The principal type of inflammation to be 
considered is a low-grade pyogenic infec- 
tion. This is the probable explanation ot 
Cases 1, 2, 3, and 4. In Case 5, however, 
the inflammatory process was that of poly 
arteritis nodosa involving the blood vessels 


of the cecum. One of us (J. R.)® has 


° 
. 
q 
; 


previously described similar vascular’ le- 


sions in the small intestine. 


The anatomical changes in the cecum in 
the first 
varying stages of acute inflammation, de- 
struction, and taken 
through the ulcer showed. the typical find- 


four cases were indicative of 


repair. Sections 
ings of acute inflammation associated with 
local The inflammatory 
process was diffuse and extended beyond 


tissue necrosis. 
the area of ulceration. It generally involved 
all the coats of the bowel and reached as 
far as the 
exudate consisted largely of polymorpho- 


serosa. The inflammatory-cell 
nuclear leukocytes, and to a less extent of 
lymphocytes. The fibroblastic reaction was 
very poor and quite unlike that seen in 
the case of peptic ulcer, where fibrous for- 
mation at the base of the ulcer is most 
marked. 

The histopathological change in Case 5 
was of an entirely different nature than 
that described in the first four cases. The 
inflammatory reaction in this case was cen- 
tered in the main around the blood vessels 
and presented a unique picture of poly- 
arteritis nodosa. The pathological features 
of this lesion have been well described, but 
a few points may be emphasized to advan 
tage, especially as they concern the bowel. 
The intestinal lesions in this disease vary 
from solitary, minute, isolated foci of ne- 
crosis to confluent and massive ulceration. 
Acute involvement of the bowel wall may 
lead to perforation fatal peritonitis. 
The submucosa and muscular coats are af- 
fected initially, but, later, ischemic changes 


may lead to the finding of melena in the 


stools, and even bloody diarrhea. 


Various ideas have been propounded 
from time to time to account 
velopment of acute, solitary ulcer of the 
cecum, but the underlying agent or agents 
still The peculiar and 
almost 


over the anterior wall of the cecum close 


for the de- 


are undetermined. 


constant localization of the lesion 
to the ileocecal valve has been given special 
etiologic significance, and it has been often 


correlated with an assumed special expo- 
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sure of this part of the cecum to irritation 


resulting from the acid reaction of the 
feces in the terminal ileum, and to its close 
proximity to the ileocecal valve. The loca- 
tion of these ulcers in the cecum, and their 
situation in the cecum on a level approxi- 
mately with the ileocecal valve, suggested 
to Cameron ! that cecal ulcers bear a strik- 
ing anatomical, as well as pathological, 


relation to ulcers of the duodenum. He 
explains that in both these conditions the 
ulcer develops opposite a segment of intes- 
tine guarded by a valve or sphincter, hav- 
ing a similar and connected innervation. 
Also, in both the blood supply of the af- 
fected area is relatively deficient, particu- 
The 
slightly acid pH reaction of the feces in 


larly when the bowel is distended. 


the terminal ileum, which delivers its con 
tents toward this segment, and the high 
incidence in male patients, further strength 
ens the analogy. 


So far as our group of cases is con- 
cerned, we have been unable to contribute 
anything of a concrete nature to an under- 
standing of. the etiology of the disease. The 
lesion which we have noted in the cecum 
would not seem similar to duodenal ulcer, 
considering the difference in histology, 
namely, the very slight, or almost complete 
absence of, fibrosis in the base of the cecal 
ulcer, and the presence of a more acute 
inflammatory process than in a peptic ulcer. 

The histopathological changes noted in 
our first four cases were indicative of an 
acute inflammatory process due to the pres 
ence of virulent bacteria in the cecum, 
which probably gained entry into the bowel 


Al- 


may 


wall after a breach in its mucosa. 


though the infection theoretically 
reach the bowel from the blood, some fea- 
tures make it seem unlikely that this is the 
usual route. The inflammation is confined 
to a small segment of the bowel, to the 
exclusion of the rest of the intestinal tract, 
and is almost always present in the cecum. 
The reason for the anatomical location of 
the ulcer in the cecum at the level of the 
valve cannot be well ex- 


ileocecal very 
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plained, except to say that the initial breach 


in the mucosa is in some way related to 
the ileocecal valve. 

Fox * suggested that the acute cecal ulcer 
develops as a result of inflammation occur- 
ring in a solitary diverticulum, a condition 
not infrequently found in this location. He 
that the 
present completely obliterates all traces of 


believes inflammatory process 
the diverticulum and leaves only an_ ulcer. 
It has been noted, however, that the intlam- 
matory process in the cecum is of recent 
origin and that no evidence of previous 
inflammation can be detected in the ulcer 
base, a feature which would very well 
speak against this theory. 
There have been instances of spontane- 
the 


In most cases cecal 


ous regression, and even healing, of 
inflammatory process, 
ulcer is to be regarded, however, as a 
progressive disease, which, if not treated 
result in 


surgically, may perforate and 


peritonitis. A more chronic course of the 
disease may involve neighboring structures 
in the inflammatory process, or produce 
a mass which may be difficult to distinguish 
clinically, or even at operation, from = car- 
cinoma, 

The 


depends upon the stage of the lesion at 


treatment of the acute cecal ulcer 
the time of operation. A variety of meth- 
ods have been invoked in the surgical treat- 
ment of this condition. Some surgeons feel 
that the ulcer found at laparotomy should 
be oversewn, whether perforated or not, 
as the liability to perforation, if not treated, 
is considerable. We found, however, that 
in the presence of an inflamed and edem- 
atous bowel, oversewing is frequently a 
difficult The 


choice of operative procedure depends on 


and hazardous procedure. 
the extent of ulceration and the condition 
of the patient. The ideal treatment is re- 
section of the entire segment of ulcerated 
bowel, including a few centimeters of. ad- 
normal-looking bowel. 


joining Recovery 
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the 
ulcer. Our records show the patients to be 


usually follows complete removal of 
alive and well for many years, and to the 
time of recording. Bearing in mind, how 
ever, the small number of patients whom 
we have treated, our results must be inter 
preted with caution. In cases in which 
carcinoma cannot be excluded at the time 
of operation, a right hemicolectomy may 


be found necessary, 


Summary 


live cases of acute, solitary ulcer of the 
cecum are reported and fully discussed. 
In four cases the principal type of inflam 
mation was apparently due to a low-grade 
the fifth the 
ulcer was due to polyarteritis nodosa in 


pyogenic infection. In case 
volving the cecal vessels. 

The outstanding clinical feature in these 
cases is the occurrence of signs and symp- 
toms pointing to involvement of the appen 
dix. 

The etiology, pathology, symptomatology, 
and general surgical management of this 
condition are reviewed. 

1221 


Albemarle Rd. (18). 
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Myoepithelial Hamartoma of the Ileum Causing 


Intussusception 


SEYMOUR |. SCHWARTZ, M.D., and HOWARD M. RADWIN, M.D., Rochester, N. Y. 


The great majority of cases of intussus- 
ception in childhood have had no demon- 
strable etiology. In Gross’ series only 6% 
had the etiology determined.* Listed in the 
literature as factors causing intussusception 
are Meckel’s polyp, 


duplication of the terminal ileum, hema- 


diverticulum, — ileal 
toma, lymphoma, lipoma, polyp, and aber- 


rant pancreas. This case is presented as 
the first instance in which a myoepithelial 
hamartoma has been implicated as the 


etiologic agent. 


Report of a Case 
An &-month-old white boy was admitted to the 
Sept. 28, 1956, 
30 hours’ duration. 


hospital on with a history of 


vomiting of On the day prior 
to admission vomiting began, and the mother noted 
that the patient 
was 100.2 F. Vomiting persisted, and it appeared 
that the patient 


was lethargic. His temperature 


was suffering from intermittent 


abdominal pain. Physical examination on admis- 


sion revealed well-developed, well-nourished 
child who was markedly lethargic and dehydrated. 
(98.6 F); pulse rate, 


The abdomen was tym- 


His temperature was 37 C 
100, and respirations, 20. 


Submitted for publication Jan. 28, 1958. 


From the Department of Surgery, University 


of Rochester School of Medicine and Dentistry 


panitic and distended. A sausage-shaped mass was 


felt in the epigastrium, and a positive Dance sign 
was present. High-pitched rushes were heard 
Shortly 


through 


after admission exploration was done 


a right paramedian incision. ileo 


ileocolic intussusception was noted, with the intus 
region of the splenic 


susceptum residing in the 


flexure. The intussusceptum was reduced without 


any ditficulty through the ieocecal 
The 


without difficulty, and subsequent to reduction a 


up to and 


valve. ileoileal component was then reduced 


tumor palpated in the distal ileun 


about 25 cm 


smooth was 


from the ileocecal valve. There 


was no gangrenous bowel. A segment of ileun 


containing the tumor was resected and an end-to 
The 


course was benign, and the patient was discharged 


end anastomosis mplished postoperative 


10 days after surgery. Over the subsequent vear 


he has continued to do well 
Pathology. 
an 11 cm. segment of small intestine 


dle of this segment there was a 2 


The specimen received consisted of 

In the mid 
em., localized 
newlar thickening within the bowel wall (Fig. 1) 
On section this thickening was seen to be composed 
of firm gray tissue.. Microscopic examination re 
vealed the mucosal epithelium of the intestine to 
be thinned out and partly ulcerated and necrotic 
over the mass, which was located within the mu 
The mass itself consisted of 


duct-like 


Several of these were surrounded by 


cosa and submucosa. 


connective tissue in which were present 


structures. 


a proliferation of smooth muscle. An inflammatory 


Fig. 1.—Gross speci- 
men, Sagittal section 
through ileum showing 
intramural tumor, 
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Ne 


Fig. 2 Low-powe 
view demonstrating ne 
crosis of overlying 
mucosa and ductal pre 
liferation ino submucos 


Fig 3 power 
view demonstrating ducts 


ind absence of acini 


infiltrate was present throughout: the specimen this instance was composed of pre 


(Figs. 2 and 3), 


dominance of ductal tissue, connective 
Comment tissue, and smooth muscle. It is most 
Myoepithelial hamartoma represents an probable that the ductal formation repre 


abnormality in embryonic development and sents aberrant pancreatic duets. The 


Aberrant Pancreatic Tissue Without Associated Meckel’s Diverticulum 
Causing Intussusception 


Author Year Ave sex Location of Lesion Pathology 
Benjamin * 11s 30 M Upper jejunum No duets or acini; only secretory cells 
Azzolini 1931 7 M Terminal ileum Ducts and lobules; no acini 
Bosworth & Stein# 1947 29 M Nleum Ducts and acini present; no islets 
Ravitch & MeCune?® 104s 10 mo, ? lleum No information given 
MeLaughlin# 1945 Smo, Terminal ileum No information given 
Ripstein!+ loiy vi F Terminal ileum 12 em. from Normal alveolar pancreatic tissue 
ileocecal valve 
MacKelvie’ lleum Pancreatic glandular tissue well devel- 
oped; no acini 
Keeley * 1950 % M Ileum No information given 
Richardson !° 1951 20 F lleum 20 cm. from ileocecal valve Pancreatic lobules and ducts 
Kitehin* F Ileum 30 in. (78 em.) from No information given 


ileocecal valve 
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oceurrence of 
the 


several 


ectopic pancreatic tissue 


throughout ileum is) not) uncommon, 


and in cases of intussusception 
ectopic pancreatic tissue has been the eti- 
ologic factor. In most instances the pan- 
creatic tissue has been located in a Meckel’s 
diverticulum. A the 
revealed only 10 cases in which aberrant 


pancreatic 


review of literature 


tissue causing intussusception 
Was unassociated with a Meckel’s diverticu- 
lum (Table). all 


there was a description of the microscopic 


instances which 


findings, glandular tissue was the predomi- 


nant structure. In no instance were islets 


noted. In this case, although ductal tissue 
was well differentiated, no glands or islet 


tissue was present. 


Summary 


\ case of ileotleocolic intussusception 


due to myoepithelial hamartoma is pre- 


sented. The relation of this lesion to aber- 
rant pancreas is discussed, 

Strong Memorial 
Blvd. (20). 


Hospital, 260 Crittenden 
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Mediastinal Masses 


eInalysis of Seventy-Two Surgical Cases 


LT. COL. B. G. STREETE (MC), U. S. A. F., and LIEUT. COL. DAVID E. THOMAS (MC), U. S. Army 


The surgical availability of the medias- 
tinum has stimulated interest in lesions of 
this the 
confusion more than to clarity. 
the 
from those stated by Maier,! who does hot 


area, but a review of literature 
leads te 
The boundaries of mediastinum vary 
include neurogenic tumors because they are 
the 


and 


in the costovertebral and not 
Peabody 


others,= who include the middle mediasti- 


gutter, 


true mediastinum, through 


num in the anterior portion and divide the 


mediastinum into superior and inferior 


compartments, each with an anterior and 
The 


cepted by most authors will be used in this 


posterior portion. boundaries ac- 
article and be delineated later, 

Blades?) Harrington,’ and Laipply re- 
viewed this subject, their combined 
that the 


mediastinal tumors are of teratoid origin, 


statistics show 75% of anterior 


5200 of the tumors of the middle medias- 


tinum are bronchogenic cysts, 906 of all 


posterior mediastinal tumors neuro- 


blastomas, and 95¢ of superior medias- 
tinal tumors are either intrathoracic thyroid 
or thymoma. 

© states that the majority of the 
lesions of the middle mediastinum are pri- 
mary and secondary malignant tumors of 
lymph nodes. 
855 


A compilation of unselected pri- 


mary mediastinal tumors from various 


series by Peabody ? and others shows 30% 
teratoid 


neurogenic tumors, 20% tumors, 


10.5 thymomas, 10 bronchogenic cysts, 


7 intrathoracic thyroids, and 6 peri- 
Submitted for publication Jan. 24, 1958. 
Present addresses: 7100th U. S. A. F. Hospital, 


APO 633, New York (Lieutenant Colonel Streete). 
Valley 


( Lieutenant 


Forge Army Hospital, Phoenixville, Pa. 


Colonel Thomas). 


cardial celomic cysts. Lymphomas and car 
cinomas with undetermined primary lesions 
are not included. Cystic teratomas were 
found to be commoner than the solid type, 
and 12 
malignant change, this being commoner in 
the solid 


Sabiston and Seott.* in a study of 101 


to 206 of various series showed 


teratoma. 


patients with primary cysts and neoplasms 
of the mediastinum, concluded that a spe 
cific diagnosis can rarely be made prior to 
operation and that delay for extensive diag 
nostic work up Is not indicated. We con 
cur in this opinion. 

lor the purpose of this study, the medi 
astinum is considered to be the partition 
between the pleural sacs, which extends 
from the sternum, anteriorly, to the tho 
racic vertebrae, posteriorly, and from the 
thoracic inlet, superiorly, to the diaphragm, 
inferiorly. This is arbitrarily divided into 
the anterior, middle or hilar, and posterior 
compartments, with the anterior subdivided 
into superior and inferior portions. 


The anterior-superior mediastinum con- 


tains lymph nodes: the thymus gland: 
innominate veins; innominate, common 
carotid, and left subclavian arteries. and 
areolar tissue. The anterior-inferior medi- 
astinum contains the apex of the heart, 
pericardium, and fatty tissue. The middle 
mediastinum contains the pericardium, 


heart, great vessels, phrenic nerves, lymph 
The de- 


scending aorta, trachea, esophagus, azygos 


nodes, and main-stem bronchi. 


vein, vagus nerves, sympathetic nerves, and 
thoracic duct are found in the posterior 
division. 

It is our feeling that a study of this 
nature value if all mediastinal 


has more 
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TasLe 1.—Distribution of Seventy-Two 
Medtastinal Enlargements 


sarcoidosis. 

Hodgkin's disease 

Granuloma, etiology undetermined 
Bronchogenic cyst__.. 

Benign teratoma. 
Pericardial cyst 

Benign 

Malignant thymoma, 
Neuroblastoma 

Lymphosarcoma 

Malignant teratoma__.. 
Gianglioneuroma 

Reticulum-cell sarcoma..... 
Histoplasmosis 
Aortic body tumor 
Mesenchymoma, benign 

Reactive hyperplasia of lymph node... 
Epidermoid 

Tracheal cyst 

Neurilemmoma_....- 
Meningecele__... 

Hemangioma___-- 

Bronchogenic carcinoms 


Total..... 
Malignant: 
Benign 


lesions resulting in thoracotomy are con- 
sidered; therefore, lymphomas, neurogenic 
tumors, sarcoid, and granulomas will be 


included. We shall consider 72 consecutive 


mediastinal enlargement ‘without demon- 


strable preoperative pulmonary involve- 


ment treated 


period at Fitzsimons Army Hospital, Den- 


surgically over 10-year 

I-xamination of Table 1 reveals that 30 
of the 72 mediastinal enlargements did not 
mediastinal new 


fall in the category of 


growths or cysts. These represented non- 


specific granulomas, Hodgkin's disease, 


sarcoidosis, and histoplasmosis; the last 
condition cannot be considered primarily 
a disease of the mediastinum, but surgical 
exploration was required for positive diag- 
nosis. Malignancy was found in over 33% 
of the cases. 

Symptoms were present in 520 of our 
patients.. The remaining patients had no 
symptoms, and their disease was discovered 
on routine chest x-ray. The presence of 
symptoms is suggestive of cancer, since 
666 of the patients with symptoms had 
malignant tumors. This is in contrast with 
29% in the benign group. Chest pain, usu- 
ally described as a sense of fullness, rather 


than as severe chest distress, was present 
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in 80¢¢ of the symptomatic cases. Dysp- 
nea, cough, easy fatigability, weight loss, 
and back and shoulder pain were also re- 
corded. Severe respiratory distress was 
always associated with malignant) tumors 
in this series. Weight loss was never great 
and occurred in both benign and malignant 


disease. Hemoptysis appeared only the 


terminal phase of malignant disease. Dys- 


phagia was encountered once, in association 
with a tracheal cyst. 

Physical examination was within normal 
limits in 75 of the group. Decreased 
breath sounds and dullness to percussion 
indicative of widening of the mediastinum 
were the commonest physical signs. Cyano- 
sis was noted in four cases, all of which 
had malignant mediastinal tumors. Wheeze 
was noted in two cases; recurrent laryn 
geal paralysis once and, in the same case, 
superior inflow tract compression with di- 
the neck 
Pleural effusion, 


latation of veins and edema of 


the face. Horner’s syn- 


drome, or phrenic paralysis was not noted. 

Diagnostic procedures of various types 
were employed. Bronchoscopy was rou- 
tinely performed; however, positive find- 
only three times 


ings were 


(nonspecific extrinsic pressure being noted 


present 
twice and a tracheal evyst once). Papani 


colaou’s) smears were obtained at bron 


choscopy. Only one revealed tumor. cells, 
that being from a case of Hodgkin's dis- 
ease associated with bronchial erosion. 
Bronchograms were occasionally obtained 
but contributed nothing. Six angiocardio- 
grams were obtained and were normal. All 
scalene-node biopsies were negative, but 
skin tests for tuberculosis, coccidioidomy- 
cosis, and histoplasmosis, although not. di- 
agnostic, occasionally suggested the proper 
diagnosis. An elevated serum protein with 
reversal of the A/G ratio frequently sug- 
gested the diagnosis of sarcoidosis. Pneu- 


mothorax pneumoperitoneum were 


valuable aids differentiating tumors 
associated with the diaphragm and hernias 
through the foramen of Morgagni from 
pericardial celemic cysts. 
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MEDIASTINAL MASSES 


extensive and expensive diagnostic 
work-up seldom led to a specific diagnosis 


We 


generally 


prior to thoracotomy. are forced to 


conclude that, speaking, pro- 


longed work-up following demonstration 
of a mediastinal mass is rarely indicated. 

The greater number of mediastinal tu- 
mors, 33, or 46%, 


superior mediastinum (Table 2). 


occurred in the anterior- 
Of this 
group, 17 were malignant and 16 benign. 
The commonest tumor present was Hodg- 
kin’s disease, which represented one-quarter 
of the total seen in the anterior-superior 
mediastinum, There were seven thymomas 
present—four benign and three histologi- 


cally malignant. However, these histologi- 


TABLE 2.—Anterior-Superior Mediastinal Tumors 
No, 
Hodgkin's disease a -§ 
Benign teratoma 
Malignant teratoma... 2 
Benign thymoma 4 
Malignant thymoma 3 
Granuloma, etiology 3 
Lymphosarcoma 2 
Reticulum-cell sarcoma..... - 2 
Aortic body tumor. 
Reactive hyperplasia... 
Tracheal cyst 1 
Mesenchymoma, 1 
Total..... - 33 (46%) 
Malignant; 17 (51%) 
Benign: 


cally benign lesions should be considered 
that 
with benign thymoma died, one with my- 


clinically malignant in two patients 
asthenia gravis and one as a result of ero- 
the 
Kunkel’s 


sion into vena cava. This tends to 


that a 
100%, 


achieved if the thymoma can be removed. 


refute claim favorable 


prognosis, approaching can be 
The above-mentioned case of myasthenia 
gravis was the only one seen, and symp- 
toms developed after surgical removal of 
a benign thymoma. Hodgkin's disease seen 
in the thymus was considered as Hodgkin's 
disease and not a granulomatous variant 
of a true thymoma, as some have reported. 
It is difficult to explain why no substernal 
thyroid was seen. However, one explana- 
tion may be that lately all thyroid exten- 
the 
preoperatively by radioactive iodine (y=) 


sions into chest were diagnosed 


Streete— Thomas 


TABLE 3.—Anterior-Infertor Mediastinal Tumor 
Pericardial cyst_...... 5 
Total_.... ani 5 (7% 
Benign: 5 
studies and did not represent diagnostic 


problems, 
The 


misidered 


mediastinum — 1s 
the 


tumors in 


anterior-inferior 


from anterior 


this 


separately 
superior portion because 
area are almost always benign (Table 3). 
live mediastinal masses in this group were 
all benign and all pathologically pericardial 
cysts. In our experience, there are three 
conditions which give diagnostic difficulty 
in this compartment: pericardial cysts, car- 
diophrenic-angle fat and hernias 
the 


though some were enlarged, no pericardial 


pads, 
through foramen of Morgagni. Al 
fat pads were removed, and the cases of 
hernia through the foramen of Morgagni 
were diagnosed preoperatively by barium 
studies or pneumoperitoneum, and so they 


were excluded from the series. It is in this 


area that diagnostic pneumothorax and 
pheumoperitoneum will be of the most 
value. 

In the middle mediastinum, or hilus, 


there were 20 mediastinal masses not asso- 
ciated with parenchymal disease. Four, or 


20%, were malignant—three cases of 
Hodgkin's disease and one of lymphosar 
coma. The largest number of cases in this 
subdivision was one of sarcoidosis. These 
the 


the middle mediasti 


represented over one-half of medias 


tinal tumors seen in 


num. Although there were 32 cases of 
sarcoidosis diagnosed by thoracotomy, only 


11 had 


with parenchymal infiltration. 


mediastinal masses not associated 


Taste 4.—Middle Mediastinal Tumors 


Sarcoidosis 11 
Hodgkin's disease 3 
Granuloma, etiology unknown_____. 2 
Histoplasmosis 3 
| 
Total__._. 20 (28% 
Malignant: 4 (20%) 
Benign: 16 (80%) 
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Tumors 


TaBLE 5.—Posterior Meduastinal 


Bronchogenic 
Neuroblastoma 
Hemangioma_....-- 
Epidermoid cyst 
- 
Bronchogenic carcinoma 


Malignant: 4 (35%) 


| 


(19%) 


Of the three cases of histoplasmosis, all 
had positive histoplasmin skin tests; how- 
ever, one case also reacted positively to 
There 


diagnosis of 


tuberculin coceidioidin. were 


five cases which the 
granuloma of undetermined etiology was 
made. In these cases no organisms could 
be recovered, and so one must rely on skin 
tests for the probable cause. 

There were 14 tumors of the posterior 
mediastinum, which represented 20% of 
the entire series. Of the four tumors which 
were malignant, three were neuroblastomas, 
two in children less than 14 months of age 
and one in a 24-year-old man. Surprising- 
ly, the commonest tumor found in_ this 
anatomical location was the bronchogenic 
cyst. All four of these cysts were found 
in the middle or inferior portion of the 
Rib 


associated 


posterior mediastinum. erosion and 


calcium deposition were only 
with neuroblastomas, whereas rib erosion 
the other four 


neurogenic tumors. One was a neurofibro- 


alone was seen in two of 


ma which had eroded through a_ lower 
thoracic vertebra and caused a meningocele. 
This was repaired surgically. 

Of all the 


lung seen at this institution, only one pre- 


cases of carcinoma of the 
sented with a mediastinal mass which could 


not be dissociated from the mediastinum 
by eccentric films. The tumor was in the 
superior segment of the left lower lobe 
adjacent to the mediastinum. 

The treatment planned for all malignant 
and benign lesions, except for three, was 
total three 


had x-ray therapy followed by thoracot- 


removal of the tumor. These 


omy. Total removal was accomplished in 


all the benign lesions but could be accom- 
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plished in only three malignant tumors. 
In 82% of partial 
removal followed by x-ray was all that 
was possible. 


the malignant cases 
There were three operative 
deaths. 

In the follow-up, with the exception of 
the histologically benign thymomas, there 
were no deaths in the benign group, and all 
traceable patients are living. Only two 
patients are living and well five years after 
treatment for malignancy of the medias- 


His 


therapy consisted only of biopsy and x-ray 


tinum. One is living after 10 years. 


therapy to a malignant thymoma. The other 
is living after six years, having had total 
removal of a histologically benign thy- 
moma, followed by x-ray therapy. There 
are six patients with malignant lesions liv- 
ing less than five years with no signs of 
recurrence. Six people are living less than 
five years with recurrences, and eight are 
dead. 


Summary 


Seventy-two cases with mediastinal en- 


largement without) parenchymal involve- 
ment are discussed from the standpoint of 
symptomatology, treatment, and pathology. 
Tumors are divided into categories based 
on the four listed subdivisions of the medi- 
astinum, number of tumors 


with the highest percentage of malignancy 


The largest 


occurred in the anterior-superior medias- 
tinal The 


fewest 


compartment. anterior-inferior 
the 


none were malignant. 


mediastinum and 


tumors, 
The commonest tu- 
mor of the posterior mediastinum was the 
bronchogeni¢ cyst, which was found in the 
middle and inferior portion of the posterior 
Rib 


both the malignant and the benign neuro- 


mediastinum. erosions were seen in 


genic tumors, Tifty-two per cent had no 
symptoms, and their pathology was found 
on routine x-rays of the chest. Results of 
surgery in malignant disease of the medias- 
tinum are poor, only 6 of patients living 
five years or longer. Prolonged expensive 
diagnostic work-up prior to thoracotomy is 
not rewarding. 
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Virchow’s Metamorphosis of the Salivary Glands 


DAVID D. TURNER, M.D., Marietta, Ohio 

In Virchows Archiv, the term fatty 
infiltration is described, but the emphasis 
is appropriated primarily to the liver and 
the pancreas. The general description 1s 
readily applicable to other glandular or- 
The 


salivary glands in the cases to be reported 


gans. condition with respect to the 
has not been accompanied by symptoms to 


any great extent other than those symp- 
toms which may accompany a generalized 
increase in the lipid accumulation through- 
out the body. It is understandable, how- 
ever, that if the infiltration is great enough, 
a state of functional insufficiency in the 
gland will occur, due to the crowding out 
of active secreting cells or groups of cells 
in the organ involved. This condition may, 
therefore, manifest symptoms, but as a 
interest 
the 


prime consideration, An approach follow- 


whole is a matter of differential 


only. The problem of diagnosis is 
ing logical elimination of worthy practical 
pathology is made before surgery is con- 
templated. 

The first report of this condition in the 
english literature was made in 1956,? and 
it is the purpose of this paper to record 
were taken 
100°) con- 


secutive patients with salivary gland lesions 


two additional cases which 


from a routine service of over 
admitted and treated on an active surgical 


service. The incidence of 2% is of minor 


significance. In one case the mass so re- 


sembled a tumor of surgical importance 
that it was removed, while the other case 
was kept from surgery only after biopsy 


had proved the diagnosis. 


Submitted for publication Jan. 10, 1958. 
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Report of Cases 


Case 1 was ad 
mitted to Ohio State University Hospital, Colum- 


1952, 


A 70-year-old) white woman 


bus, Ohio, on June 9, with a history of 
intermittent swelling, over a period of four to six 
months, of an otherwise asymptomatic mass located 
at the angle formed by the left mandibular arch 
and the mastoid process 

The past history indicated that she had been 


health. 


a well-developed, moderately obese, elderly 


in excellent Physical examination showed 


white 
woman with a blood pressure of 166/96, a pulse 


of O8, and a normal temperature. Beneath and 


posterior to the tragus of the left: ear was' a 


smooth, nontender, freely movable, firm mass, 


1 cm. in dianieter. 

The BUN 
contained 5 to 10 white blood cells per high-power 
The chest 


was 20.5 meg and the urine 


field of centrifuged sediment film was 


negative 


Fig. 1 (Case 1). 
parotid gland, 


Photomicrograph of sectioned 
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yy hotomicrogr: iph of sectioned 


gland 


rig (Case 2) 
biopsy specimen of the parotid 


Hospital ¢ 


ectomy 


‘ourse—On July 7, a total parotid- 


was performed. The facial nerve was 


A Penrose drain and a Mayo pressure 
utilized. The 


$8 hours 


kept intact 


dressing drain removed, 


and 
All sutures were 
July 14, 


was entirely 


were Was 


redressing was done after surgery 


removed on the day of dis- 


1952. The 
The pathological report 


charge, patient's recovery 


satisfactory 


was fatty infiltration of the parotid gland 

Cast 2.—A 35-year-old white woman was ad- 
mitted White Cross Hospital, Columbus, Ohio, 
on May 5, 1950, with a history of enlargement of 
the submaxillary nodes of the neck of several 
years’ duration. During the past 15 months the 
patient had suffered frequent headaches and pain 
in the jaw region, with radiation into both ears 
The patient had received a six weeks’ course of 


x-ray therapy to the parotid region during the 


past year. 

Physical examination revealed a well-developed, 
woman with bilateral parotid masses, 
3X8 cm. 


obese white 


the left being the larger and measuring 


Both masses were slightly tender. 


Laboratory studies of the blood and urine were 


normal. The chest x-ray disclosed some oblitera- 


tion of the left costophrenic angle, but a subsequent 


film negative 


Was 


Turner 


S METAMORPHOSIS OF SALIVARY G1 


ANDS 


On May 27, 


ing room, 


the patient was taken to the operat 
left 
Pathological re 


where a needle biopsy of the 


parotid lesion was performed." 


port of the specimen was infiltration of the 


gland. 
The patient 


fatty 
parotid 
was subsequently discharged fron 
e hospital and readmitted to University Hospital, 
Ohio, on May 21, 1951, 


different nature; but reexamination disclosed 


Columbus, with complaints 


of a 


well-circumsenibed, firm, smooth, nontender 


mass, 7 em. in diameter, just anterior to eacl 


ear, with ditfuse 


the la 


enlargement of the 


some extension downward along 


teral aspect of the neck 1 addition, a diffuse 


submental region, 6 em. in 


diameter, was noted. Sialography performed or 
the right side was reported as showing a slightly 
enlarged parotid gland, without irregularity of the 


duct systems. The patient was subsequently dis 


charged from the hospital on May 25, 1951 


Pathological Significance 
The 


lesion is probably only of academic interest, 


pathological significance of such a 


inasmuch as it represents diagnostic 


Many 


infiltration 1s 


hurdle for the 
the 


surgeon. pathologists 


feel that diffuse excess 


so common that it is seldom reported, and 
this fact is confirmed by examining most 
large series of 
Winsten, 
fatty 


laneous pathological cases.* It 


case reports. kor ex: ample, 


Ward list a 


their 


Gould, and case of 


infiltration in group of miscel 


would ap 
pear that the dividing line between normal 
and abnormal infiltration 1s 


heavy very 


narrow. In both of the presented cases the 


The 


and invaded all 


patients were overweight. enlargement 


was unilateral in one case 


Under these 


particular circumstances the lesions may be 


salivary glands in the other. 
significant, 


Summary 
A pathologist's name of historic signifi 


cance is applied to a recently reported 


condition. 


Two case histories of fatty infiltration 
are added to the literature. 
A benign condition, requiring careful 


evaluation and benign treatment, is pre- 


sented. 
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Electrolyte Metabolism 


BURTON L. WISE, M.D.; 


Metabolic balance studies have helped to 
delineate changes in tluid electrolyte 
metabolism consequent to various forms of 
bodily stress.) These methods recently have 
been applied to patients with intracranial 
lesions.2* We thought that a similar study 
of patients undergoing pneumoencephalog 
raphy might produce information regard- 
ing cerebral control of fluid and electrolyte 
metabolism, 


Methods 


Intake was limited to” oral fluids, feeding 
formula, and intravenous fluids. The formulas 
were analyzed tor sodium, tassium, chloride, and 
nitrogen. The bottles used for collecting urine 


were kept on ice. Stools were not collected. 
‘Twenty-four-hour urine specimens were analyzed 
for sodium and potassium by 
the Model 
with Beckman 
Chlorides 


modification of the Sendroy todometric procedure.‘ 


flame photometry, 
DU 


Flame 


employing Beckman spectropho- 


tometer photometer 


attachment.* were determined by a 


Nitrogen determinations were performed by the 


Pregl micro Kyeldahl 


oxychloride 


procedure, using selenium 


as a catalyst. Aliquot from 


samples 
the 24-hour urine specimens were measured 
17-ketosteroids 


for 
The 


procedures for serum electrolytes were the same 


and 17 hydroxycorticoids 


as listed above. Carbon-dioxide-combining 


power 
was measured as described by Peters and Van 
Slyke.” 

The balance data in Case 1 are charted in a 


manner similar to that used by Moore and Ball.’ 
Submitted for publication Jan. 28, 1958 
Neurosurgical and Pathology Services, Letter- 


man Army Hospital, Presidio of San Francisco, 


and Chemistry Division, Sixth U.S. Army Medical 
Baker, Calif. 
addresses: Department of 


ratory, Fort 


Present Neurological 
Surgery, University of California School of Medi- 
San Wise) 
Department of Research, 


Medicine, 


cine, Francisco 22 (Dr Harrison 
Surgical 


University of 
Philadelphia, 


Pennsylvania 
(Dr 


Pileggi) 


Effect of Pneumoencephalography on Fluid and 


RUSSELL HILF, Ph.D., and VINCENT J. PILEGGI, Ph.D., San Francisco 


The intake is charted upward from the zero line; 
the output is charted downward trom the intake 
line. The ditference between these values repre 


sents the net balance. (Stool losses were ignored 


in this study.) Positive balance, above the base 


line, 1s shown by hatchure; negative balance, below 


the base line, by solid black. 


Case Studies 
Cast 1—A_ 41-year-old had 


syncopal episodes (presumably convulsive seizures ) 


white man twe 
during the two months prior to hospital admission 
The the 


electroencephalography, 


results of neurological 


blood 


glucose tolerance test, blood calcium concentration 


examination, 
count, urinalysis, 
determination, and cerebrospinal fluid examination 


were within normal limits 
\ pneumoencephalogram was performed, using 
100 


mg. of secobarbital (Seconal) sodium administered 


local anesthesia Premedication consisted of 


orally one hour before — the procedure One 
hundred fifty cubic centimeters of clear cerebro 
spinal fluid was replaced with oxygen. The left 


the 


degree which appeared somewhat above the upper 


lateral ventricle was larger than right, to a 


limits of normal. There was no. shift of the 


the study 
appeared otherwise to be within normal limits. A 
left did 


ventricular system, and the results of 


carotid arteriogram not disclose any 


abnormalities 


Some of the metabolic and balance data are 


charted in the accompanying Figure. ‘Two strik 


ing responses occurred immediately after the en 


cephalography : sodium diuresis (strongly negative 


sodium balance) and a greater than twofold 


the excretion of 
lasted 


increase in 17-hydroxycorticoids 
Neither than 24 


Nitrogen balance was transiently negative, and the 


response more hours 


blood eosinophil concentration fell. There was no 
definite change in 17-ketosteroid excretion. Serum 
electrolyte concentrations did not change signifi- 
cantly. No antidiuretic phase developed; in fact, 
water balance was definitely negative during the 
24 hours immediately following the encephalogram 
(intake 1420 ce.; urine output 1990 ce.) 

Case 2.—A 26-year-old white man had his first 


convulsive seizure the day before he was admitted 
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ocr ‘se 
Graph from data in Case 1. 


equivalents; nitrogen balance, in grams; 


for manner of charting balance data. 


to the hospital No abnormalities were noted on 
general physical and neurological examination or 
after routine laboratory studies; however,’ an 
electroencephalogram revealed a generalized cere- 
bral dysrhythmia 

\ pneumoencephalogram was done, using local 
anesthesia, after premedication with 100 mg. of 
secobarbital sodium one hour before the procedure. 
The 


limits. 


result was considered to be within normal 


The 24-hour urinary excretion of 17-hydroxy- 
corticoids was increased immediately after the pro- 
12.8 


7 mg. the following day) 


cedure to 


/ 


mg. (83 mg. the previous day; 
The 17-ketosteroid 
significantly Sodium 


excretion did not vary 


and nitrogen balances were negative during the 
24-hour 


cedure. 


period immediately following — the 


The 


however, 


pro- 
significance of this 


both 


finding is not 
had 
Sodium 


clear, since balances been 


negative prior to the procedure. and 
nitrogen balances were moderately positive in the 
next 24-hour period. No definite change in fluid 
balance was noted, and serum electrolyte concen- 


trations did not change significantly. 
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From above downward are shown sodium balance, in muilli- 
17-hydroxycorticoid excretion and 
excretion, in milligrams per 24 hours, and blood eosinophil concentration. See 


17-ketosteroid 
“Methods” 


Cask 3.—A 


injury 


17-year-old white youth: sustamed 


a head and fractured pelvis in an auto 


mobile accident. He was treated at another hos 


pital and first Letterman Army 


Hospital 


Was seen at 


four months following the injury \t 
this time he was slightly drowsy and disoriented 


His full. No 


abnormal noted. Bi 


optic discs were somewhat other 


neurological findings were 


parietal and bitemporal trephination of the skull 


did not disclose any abnormalities. The patient 


slowly’) became alert) and oriented during the 


ensuing weeks. 
local 


The right lateral ventricle did not fill 


Pneumoencephalography was done, using 
anesthesia 
results 
limits. A 


was not carried out, but two find 


adequately with oxygen, but the were 


otherwise within normal complete 


balance study 


ings are worth noting. The 17-hydroxycorticoid 


excretion rose from 9.3 mg., in the 24 hours prior 
to the study, to 17 mg., during the 24 hours im- 


mediately after the study. [t then decreased to 


10.7 mg. on the following day and to 8.9 mg. on 


the next dav. The 17-ketosteroid excretion fell 
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slightly after the study. also oceurred 


Oliguria 
atter the procedure Serum electrolyte concentra- 


tions did not vary significantly 


Comment 


A report of this type, based) on only 
three cases, must necessarily be considered 
a preliminary observation. Hlowever, cer- 


tain findings are of interest and suggest 


further directions of study. 

Lieberman and Luetscher* reported 
somewhat similar studies of seven patients 
The 17- 


hydroxycorticoid exeretion increased in all 


undergoing air encephalography. 


patients, but there was no consistent change 


in 17-ketosteroid excretion. Urine volume 
decreased) on the day pneumoencephalog- 
The 
the intake was 
fluids 


intake 


raphy was done. sodium content of 
fell if 
intravenous 

fluid 


levels, the sodium output did not change. 


urine uncontrolled, 


but if were given to 


maintain similar to. control 
( Complete balance studies were not done. ) 

All three of our patients had a definite, 
although 17-hy- 


droxyeorticoid exeretion immediately after 


short-lasting, in 


the encephalography was performed. In 
spite of this, however, two patients had 
for 24 


followed by positive balances. The results 


negative sodium balances hours, 
in the third patient were inconclusive. The 
17-ketosteroid excretion did not vary sig 
nificantly. 


Water 


patients. 


the three 


One man was in negative water 


balance varied among 


balance following the encephalogram; in 
one patient there was little change, and the 
third had oliguria. 

In the two studies that were complete, 
nitrogen balance was .mildly negative for 
24 hours the 


and then was mildly positive. 


following encephalography 
Serum elec- 
trolyte concentrations did not vary signifi- 
cantly, 

In general, the degree of negative nitro 
gen balance and the increase in 17-hydrox- 
yeorticoid excretion are correlated with 
the severity of tissue trauma in- surgical 
10 


procedures and fractures.'? The amount of 


involved in 


tissue trauma performing a 


Wise et al. 


pneumoencephalography is so slight, how 
ever, that the present studies suggest the 
possibility of the gas in the ventricles and 
subarachnoid spaces stimulating the floor 
and walls of the third ventricle, thus acti 
vating the hypothalamic-pituitary mecha 
nism. 

Similarly, the supraoptic and paraven 
tricular nuclei may be stimulated by the 
gas, with a resultant increase in the output 
hormone. In a 


of antidiuretic previous 


study, this mechanism was postulated as 


a possible explanation for the antidiuresis 
following 
Ot 


which developed a_ patient 


trephination and ventriculography.* 


course, there are many other factors which 


may result in the release of antidiuretic 
hormone, including pain, micotine, and 
In Case 1, increased solute 


load may have prevented oliguria, or a 


transient antidiuresis may have been 


“masked” in a 24-hour urine collection 
period, 

The early negative sodium balance in 
two of these patients is of some theoretical 


The 


surgical trauma is almost 


interest. metabolic pattern following 
invariably one 


of sodium. retention.’ The sodium loss 
following pneumoencephalography, if sub 
stantiated, may be due to stimulation by 
the gas of a hypothetical cerebral “center.” 
Previous studies have suggested that this 
region could be in the caudal portion of 


the floor of the fourth ventricle.'*" 


The metabolic changes that follow en 


cephalography appear to be evanescent 


The 24-hour periods of urine collection 
may mask responses that persist for less 
that this 


type should be done, utilizing shorter col 


than time. Further studies of 


lection peri rds. 


Summary 

The balances of fluid, electrolytes, and 
nitrogen, as well as urinary steroid excre- 
tion and serum electrolyte concentrations, 
were studied in three patients before and 
All 


patients had a transient increase in urinary 


after pneumoencephalography. three 


1 
i 


1 
: 
& 
1 


excretion of but 


there was no consistent change in 17-keto- 


17-hydroxycorticoids, 


steroid excretion. Two patients developed 


a transient negative sodium balance; the 


results in the third patient were inconclu- 
sive. A 
balance 


short-lasting negative 


The 


nitrogen 


developed. water balance 


varied, 
Dept. of Surgery, 
Medical Center (22) 


University 
(Dr. Wise) 


California 
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Opinion differs among surgeons of wide 
experience on the management of cardiac 
tamponade. Although pericardicentesis was 
suggested as early as 1649,%* only during 
the last two decades has it been widely 
adopted. The value of aspiration has been 
emphasized by Bigger, Blalock, Elkin, 
Cooley, and and this 
therapeutic measure is now generally ac- 
cepted as an adjunct to the treatment of 
cardiac 


tamponade. 


surgeons 
feel that, although aspiration may be life- 
saving, a thoracotomy should be performed 
in almost all cases to allow closure of the 
wound in the myocardium and complete 
evacuation of the blood and clots from the 
pericardium. These surgeons contend that 
residual blood and clots may result in the 
development of constrictive pericarditis. In 
addition, attention is called to the possibil- 
ity of cardiac aneurysm developing from 
failure to suture the myocardial wound, 
The treatment of cardiac wounds in this 
hospital prior to 1940 has previously been 
reported by Bigger.® Aspiration alone was 
utilized in selected cases at that time. Since 
1950 all recognized cases of cardiac tam- 
ponade at the Medical College of Virginia 
Hospital have 
aspiration. 


been treated initially by 


Thoracotomy has been per- 
formed only in those cases in which aspira- 
tion has been ineffective or in which some 
complication has arisen. Cardiac injuries 
not associated with tamponade and cases of 
tamponade not diagnosed and treated are 
not included in our series. With this plan 
17 consecutive 
cases without a fatality. During this period 


we have treated a total of 


there have been at least two cases admitted 


Submitted for publication Jan. 27, 
the 


1958. 
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Aspiration Treatment of Cardiac Tamponade 


HENRY P. ROYSTER, M.D., and LEWIS H. BOSHER Jr., M.D., Richmond, Va. 


to this hospital which were not recognized 
initially. In cardiac 
developed during laparotomy 


one of these arrest 

stab 
Thoracotomy 
was performed, and the patient was found 
to have a hemopericardium. 


tient 


for a 
wound of the epigastrium. 


A second. pa- 


was treated for acute pancreatitis. 
The clinical picture was compatible with 
this diagnosis. Serum amylase was mark 
edly elevated. and at 


autopsy was found to have hemopericar- 


This patient died 
dium and a small stab wound in the pre 
had detected. 
Subsequent investigation revealed that the 


cordium which not been 
patient had sustained a stab wound with 
an ice pick several hours prior to admis- 
sion. 


Venous pressure determination con- 
sidered to be of importance not only in 
establishing the diagnosis but in evaluating 
the adequacy of pericardicentesis and in 
recognizing continued hemorrhage into the 
pericardium. If significant blood loss has 
occurred either externally or into a body 
cavity, venous pressure may be normal or 
actually decreased, only to rise above nor- 
mal after blood 


adequate replacement. 


Taste 1.—Data on Seventeen Cases of Aspiration 
for Cardiac Tamponade 


Duration of 


Case No. Aspirations Sequelae Follow-Up 
1 1 0 2% yr. 
2 2 0 316 yr. 
3 1 0 4 yr. 

4 0 0 6 mo. 
5 0 2 yr. 

6 2 0 3 mo. 
7 2 0 None 
s 1 0 12 mo 
9 1 0 3 yr. 
10 1 0 None 

Pericardial 
11 1 effusion 2 mo. 
12 1 0 2mo 
13 1 0 1% yr. 
14 2 0 2% yr. 
Bundle-branch 

5 l block 1% mo. 
16 1 0 None 
17 3 0 None 
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TABLE 2. 


-Arterial and Venous Pressures After Aspiration 


Amt. of 
Fluid, Ce, 


Art. Pressure 
Prior to Aspiration 


Ven. Pressure 
Prior to Aspiration 


Art. Pressure 
After Aspiration 


Ven. Pressure 
After Aspiration 


Not done 80/64 Not done 120/80 


210 70/40 Not done 140/100 


130 
105 before discharge 


Not done 0/0 100 


220 108/80 1050 170 


Not done 0/0 


260 0/0 


50/0 
175 50/0 


240 50/20 


280 0/0 


240 50/0 
210 70/40 


110 HO 
240 100/70 


0/0 
70/60 
100/72 


Not done 


0/0 


Immediately following this determination 
intravenous fluids and plasma expanders 
are administered despite elevated venous 


pressure. It seems wise not to exceed 
1000 cc. unless there is apparent blood loss. 
Antibiotics are administered in large doses 
to reduce the danger of pericarditis. In no 
case has suppurative pericardial infection 
developed. A large dose of atropine sulfate 
is administered to suppress the vagal re- 
tlex produced by distention of the peri- 
which in tamponade is 


Not 


infrequently the blood pressure will im- 


cardium, early 


usually manifested by bradycardia. 
prove somewhat as the pulse rate increases. 
The use of opiates is avoided because of 
cerebral hypoxia which frequently accom- 
panies pericardial tamponade. 

It is important that the pericardicentesis 
be performed without delay. With the pa- 
tient in the supine position and with the 
somewhat elevated, a 


thorax 17-gauge 


short-beveled spinal needle introduced 
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110 100/70 
230 150/90 
130 (next day) 
110/80 
70 (next 
80 before discharge 110/80 
Not done 100/80 


145 
110/80 


vo 
100 95/00 


140 120/80 
140 100/40 
105/72 

170 
120 110/80 
Not done 130/70 


95/60 


into the pericardium by the  subxiphoid 


approach. This approach is preferred be 


cause it minimizes the chance of injury 


to the 


complete evacuation of the pericardium. In 


coronary vessels and allows more 
most instances blood removed by aspiration 
fails to clot, owing to defibrination pro 
duced by cardiac beat. This circumstance 
probably facilitates more complete aspira 
tion of the peticardium, 

Indications pf a successful aspiration are 


bl 


in venous pressure, and improved senso 


an immediate rise in pressure, fall 


rium. During the next few hours the 


arterial and venous pressures are closely 
followed. Additional aspirations may be 
required; but if tamponade recurs prompt- 
ly, thoracotomy should be performed. In 
only five cases has more than one aspira- 
tion been necessary. of these re- 
quired a second aspiration, and one patient 
had three aspirations. One must be alert 
when 


to the possible need for surgery 
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hemothorax accompanies cardiac injuries 


and cardiac tamponade, since the possibility 
of intermittent decompression of the peri- 
cardium into the pleural space exists. 
Thoracotomy was utilized in four cases. 
In Case 2 thoracotomy was performed be- 
cause of the uncertainty of diagnosis and 
the difficulty with pericardicentesis. At 
operation no wound could be found in the 
pericardium or heart. The pericardial sac 
contained 50 to 100 ce. of liquid and clotted 
blood. In Case 3, after aspiration, fluoros- 
copy revealed a quiet heart; it was sus- 
pected that the patient had a clotted 
hemopericardium, and therefore thoracot- 
omy was performed, At operation 10 to 20 
ce. of liquid blood and a small amount of 
blood clot were found in the pericardium. 
A laceration was present the pericar- 
dium, but bleeding had stopped and no 
wound could be seen in the myocardium. 
Case 4 was admitted three weeks after in- 
jury. The findings pointed to pericardial 
effusion, and pericardial aspiration yielded 
1050 ce. of serous, wine-colored fluid with 
a specific gravity of 1.025, a protein con- 
tent of 5.5 gm. per 100 ce., and a hemo- 
globin content of 4.8 gm, per 100° ee. 
Bacteriologic cultures were negative. Aspt- 
rations continued to yield large quantities 
of fluid, and therefore thoracotomy was 
performed. At operation a markedly edem- 
atous parietal pericardium was found, with 
a thin, nonconstricting fibrinous membrane 
over the heart. A large window was ex- 
cised from the parietal pericardium. No 
blood clot or evidence of myocardial wound 
could be seen. This patient has remained 
completely asymptomatic since operation, 
and venous pressure,  electrocardiogram, 
and chest roentgenograms are normal. Case 
12 had a massive left hemothorax from a 
gunshot wound. Venous pressure was 210 
mm. Heart sounds were muffled, and there 
was a questionable paradoxical pulse. In 
view of these findings cardiac tamponade 
was suspected. pericardicentesis was 
done, and about 20 cc. of nonclotting blood 


was obtained. The venous pressure follow- 
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ing pericardial aspiration was 140 mm. An 
intercostal tube was inserted and 1500 ce 
of blood was drained from the pleural 
space in approximately one hour. Thora 
cotomy Was performed because there was 
evidence of continued blood loss. A’ tan 
gential wound was found in the myocar 
dium of the right ventricle, the chamber of 
which had not been penetrated. The avulsed 
area of the myocardium was covered with 
a pericardial flap. The patient had a rela 
tively uneventful recovery following this 
procee lure, 

Two other cases exhibited interesting 
complications, Case was readmitted 
with pericardial effusion 23 days after im 
itial pericardicentests. This was treated by 
repeated pericardial aspirations and anti 
biotics, with a satisfactory response. Cul 
tures of the aspirated fiuid were negative 
In Case 15 a right bundle-branch block 
persists, 18 months after aspiration. This 
patient is asymptomatic. Cardiac fluoros 
copy and venous pressure determinations 
are normal. 

The mortality rate from tamponade 
treated by pericardial aspiration ieaves little 
doubt that this mode of therapy should be 
accepted as a primary treatment. The recent 
mortality figures from cardiac tamponade 
treated by aspiration are follows 
Elkin’? 11.10; Farringer and Carr," 
25%: Cooley.” 10.7; 


The operative mortality, though greatly 


Johns," 5.5% 


improved during the past few years, 
still remains high. Elkin reports an 
Griswold 
Maynard,'* 42.7; 


operative mortality of 21.7; 
and Drye,"* 24.5: 

Linder® 44.86¢; Blau,? 23.8%, and Far 
ringer and Carr,’ 230. The operative 
mortality remains high, for several reasons. 
A. significant number of these patients are 
admitted in acute alcoholism. Apart from 
the state of profound shock, they are poor 
candidates for general anesthesia. Pulmo 
nary aspiration accidents contribute heavily 
to the mortality and postoperative morbid 
ity. Cooley end Brockman showed that 


alcohol as a central nervous system de 
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pressant and peripheral vasodilator de- 
creased the experimental animal's tolerance 
to cardiac tamponade. The potentiality for 
cardiac arrest is apparent when one con- 
siders that general anesthesia may be ad- 
ministered to a patient with greatly reduced 
cardiac output, hypotension, cerebral hy- 
poxia and edema, and cardiac compression. 
The other obvious hazard is that of sudden 
hemorrhage occurring as the pericardium is 
opened and the heart is manipulated in a 
patient who can scarcely tolerate a sudden 
severe blood loss. 

Some of the mortality and morbidity 
probably could be avoided by preliminary 
aspiration of the pericardium, which would 
correct) the abnormal 


in most. instances 


hemodynamics. Perhaps most of the advyo- 
intervention do indeed 
those 
primarily to 
the possible development of 


surgical 
For 


cates of 


practice this. surgeons who 


advocate operation prevent 
constrictive 
pericarditis, it would seem logical to delay 


the definitive operation 24 to 48 hours, 


after which time the removal of any resid- 


ual blood or clots. could be more safely 
undertaken. The subsequent development 
of cardiac aneurysm resulting from failure 
to repair the damaged myocardium seems 
very unlikely. Frequently at operation 
bleeding has stopped and the wound in the 
myocardium cannot be found. 

Several cases of constrictive pericarditis 
have been reported as a complication of 
hemopericardium. In most of these cases 
it has occurred when the hemopericardium 
was unrecognized and untreated at” the 
time of injury. Ada’s! patient had sus- 
tained a nonpenetrating injury of the chest 
more than two years previously, and in the 
case reported by Overholt 7! the complica- 
tion occurred five years after a nonpene- 
trating injury of the chest. In_ patients 
reported by Barker * and by Ehrenhaft 
unrecognized and 


hemopericardium was 


untreated after nonpenetrating chest in- 
jury. 

There are, however, a few cases of con- 
strictive pericarditis which have occurred 
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after apparently adequate aspiration treat- 
On the 


other hand, since the widespread applica 


ment of cardiac tamponade. 
tion of pericardicentesis as a definitive 
treatment for cardiac tamponade, a large 
number of cases so treated have been re- 
ported without the appearance of this com- 
plication. Bigger ® has reported 3° cases; 
Anderson,” 4 cases; Bla 
Ravitch,’ 9 18 


& 


Blau,‘ 3 cases: 
lock 


cases: Cooley,” 28 cases: 


and 


CASES 


cases, and Menendez,*" 6 cases. most 
series which aspiration has prac- 
ticed as definitive treatment occasional pa- 
tients have exhibited recurrent pericardial 
None of 


constrictive pericarditis so far as we are 


effusion, these has developed 


aware. Elkin reported one such case: 


ley 


reported three cases. We had two 
such patients in our series, one of whom 
The 


Was incorrectly 


responded to repeated aspirations. 
other patient’s condition 
diagnosed when he was first seen in the 
emergency room and aspiration was not 
done. He was admitted three weeks later 
with massive pericardial effusion and fever, 
and thoracotomy was performed after sev- 
eral aspirations. The findings in this pa- 
tient (Case 4) have been mentioned above. 
made to 
that 


might be evaluated with reference to the 


A diligent attempt has been 


reexamine our cases in order they 


subsequent development of — constrictive 


pericarditis. As has been the experience 
of others who have attempted such a study, 
it has proved difficult. Patients of the type 
who sustain stab wounds of the heart sub- 
We 


our 


sequently become very inaccessible. 


have been able to reevaluate six of 
cases more than one year after injury. In 
no case was there clinical evidence of con- 
strictive pericarditis or cardiac aneurysm. 
Fluoroscopy for cardiac size, contour, and 
contractility; venous pressure determina- 
tions, and electrocardiograms were all nor- 
mal except in one patient, who had a 
block persists 18 
months after injury. 


bundle-branch which 
Two other patients 


have returned to the hospital for unrelated 
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conditions, and neither of these has ex 
hibited symptoms or findings suggestive of 
constrictive pericarditis. Recently local 
newspaper carried an account of street 
This 


gives us still another patient who appar- 


hight involving one of our patients. 


ently remains hale and hearty. One patient 
not included in this study, who was treated 
by aspiration alone in 1940, was readmitted 
in L951 for an unrelated condition, at which 
time he was completely asymptomatic. Un 
fortunately, cardiac evaluation was not 
undertaken in this patient, and he is again 


lost. 


Summary 


In a series of 17° consecutive cases of 
cardiac tamponade treated since 1950, no 
deaths or serious complications have oc 
curred. Aspiration has been used alone in 
13 cases and with the addition of thoracot 
omy in 4 cases, In 2 of the 4 > cases 
thoracotomy proved unnecessary. The de- 
velopment of constrictive pericarditis or 
cardiac aneurysm as a sequela of cardiac 
wounds with tamponade is discussed. Of 
the 17 cases, & have been tollowed) from 
without) evidence of 


one to four years 


constrictive pericarditis. Six of these eight 
had been treated by aspiration alone. | 
consideration of the simplicity, effective- 
ness, and improved morvality with pericar- 
dial aspiration, this procedure is strongly 
advocated as definitive treatment for car- 
diac tamponade. 


NOTE: 


paper, one patient has died 


Since the preparation of this 
following a 
stab wound of the main pulmonary artery 
and hemopericardium. He was originally 
treated for hemothorax, which was evacu 
ated, with no further bleeding. Venous 
pressure was 130 mm. of saline. He re- 
mained in good condition and was ready 
for discharge six days later, when he sud- 
denly developed severe back pain and went 
into shock. The nature of the catastrophe 
Was at first unrecognized, although venous 


pressure was measured and found to be 


Royster Bosher 


ISPIRATION TREATMENT OF CARDIAC 7 


AMPONAD! 


220 maim. 


Hg on levarterenol 


Systolic pressure rose to 60 mm 
( Levophed) adminis 
tration. Pericardial tap was advised 90 
minutes after onset of symptoms and was 
about to be carried out when cardiae arrest 
occurred. Immediate thoracotomy revealed 
hemopericardium and active bleeding from 
a 1.5 em. laceration in the pulmonary ar 
tery. Kesuscitation was unsuccessful. 
Division of Thoracic and Cardiovascular Sut 
gery. Department of Surgery, Medical College of 


Virginia (Dr. Bosher) 
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Case Reports 


Reticulum-Cell Sarcoma of the Duodenum 


THOMAS C. CASE, M.D.; CHARLES A. RIBAUDO, M.D., and GEORGE O. HALSTED, New York 


Keticulum-cell sarcoma 1s probably the 


most infrequent malignant lesion to be 
found in the duodenum, Since the original 
description of carcinoma of the duodenum 
by Hamberger,’ in 1746, numerous publi 
cations have appeared, many being of a 
single case, and the total and long experi 
ence of a single institution has not) ex- 
ceeded 31 Cases, 

review of the world literature by 
Brenner and Brown? in’ 1955, resulted in 
the collection of only 474 cases of care 


noma. Kleinerman and co-workers esti- 


mated the incidence of duodenal carcinoma 


found at necropsy to be 0.0356, based 
upon lected series of 487,695 post- 
mortem examinations. Other malignant 


lesions of the duodenum are also extremely 


rare, and these imelude lymphosarcoma, 


lelomyosarcoma, and carcinoids. In a series 
of 17 primary malignant lesions reported 
by Ochsner and Kleckner* that had been 
collected over a period of 20 years, only 
one reticulum-cell) sarcoma included. 
In another, more recent report, of 31 cases, 
collected) over 


period of 43 years by 


Burgerman and associates,? again, only one 


case of reticulum-cell sarcoma was pre- 
sented, 

The case reported here is that of a 
patient with a primary reticulum-cell sar 
coma of the duodenum treated by pancrea- 


toduodenal resection, 


Report of Case 


\ 67-year 


Vineent’s Hospital on Oct. 8, 1957, with the chief 


old white woman was admitted to St. 


Submitted for publication Dec. 19, 1957, 
From the Department of Surgery, St 
Hospital 


Vincent's 


complaint of anorexia, of four months’ duration 
She ha 


and stated that she had lost 10 Tb. in weight in the 


also noted some swelling of her ankles 


four months prior to admission 


had a cerebrovascular accident in 1938 and was 


The patient had 


told) in 195] that she had a bleeding duodenal 


ulcer; this had been treated conservatively 


While in the hospital the patient took little food 
by mouth and complained of a sense of fullness 
in the epigastrium .after the ingestion of food 
\t no time was she nauseated, nor did she vomit 
She had an elevation of temperature all through 
her preoperative investigative period, which lasted 
three weeks. 

blood pressure was 150/70: 
the pulse rate was 90 and = respirations 20) per 
minute, and the rectal temperature ranged from 
100 to 102 F daily. The’ patient was thin and 
pallid and weighed 94 Ib. She was in no acute 
distress but did appear chronically ill She was 
not jaundiced. The abdomen was soft and not 
distended. A faintly palpable evstic mass, measur 
ing 5 em. in diameter, was present in the right 
upper quadrant of the abdomen 

Urinalysis and serology studies were negative 
The hemoglobin content was 10.3 gm. per 100 ce 
The red blood cell count was 3,400,000 : hematoerit 
330, and white blood cell count 14,300 per cubic 
millimeter, with 75% 


neutrophils, 17% lympho 


cytes, 2% monocytes, and 6% eosinophils. The 


sedimentation rate was 58 mm. in one hour. The 
BUN was 9 me. %: fasting blood sugar, 90 me 
per 100. ce., 


cholesterol, 173 me. % 


alkaline phosphorus, 1.6 mg. %, and 
The serum proteins were 
8.3 om. %, with globulin 5 em. % and albumin 
3.3 em. %. The stool examination positive 
for blood on three occasions \ chest film was 
negative. 


Gastroimtestinal x-rays revealed the presence 
of a deformed duodenal cap, with marked narrow- 
ing of the lumen and widening of the duodenal 
sweep. There was no gastric retention after three 
hours (Fig. 1). The findings were noted to be 
consistent with a malignancy of the head of the 
pancreas with invasion of the duodenum. re- 
viewing the films after operation, it was noted 


that there was a slight seepage of barium behind 
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Fig. 1—N-ray revealing lack of gastric retention. 


the intraluminal toward the medial wall, 


that 


mass 


indicating the ‘enlargement of the duodenal 


loop was only apparent, and was in fact.a filling 
defect of the medial half of the duodenum with a 
(Fig. 2). 


subtraction of the duodenal lumen 


Course in Hospital and Operation —The patient 


was prepared for operation with daily infusions of 


dextrose solutions, multivitamins, and several 


transfusions. On Oct. 28, about three weeks after 
admission to the hospital, an exploratory laparot- 
omy was performed. At this time it was decided 
to do pancreaticoduodenectomy for the intra- 


luminal duodenal tumor. The lesion was a poly- 
poid mass filling the greater part of the proximal 
three-fifths of the duodenum (Figs. 3, 4, 5). The 
pancreas, which had been suspected of being the 


diseased organ, was normal in appearance; how- 


124 


ever, it did appear to be adherent to the duodenum 
at one point. 

The continuity of the gastrointestinal tract was 
reestablished, as shown on the diagram (Fig. 6) 
‘Two drains were placed in the abdomen, one close 
to the pancreatic anastomosis and the other below 
the cholecystojejunostomy. 

Postoperative Course.-—She was given a total of 
2 pints (1000 cc.) of blood during and immediately 
after the procedure. The temperature was 100.2 F 
on the day following operation and then remained 
at about 99 F At the end of 


the fifth postoperative day an excessive amount of 


for the next week. 


clear fluid was seen on the dressing, and this later 
that a 


small pancreatic fistula had developed; this was 


became bile-stained. It was then obvious 


easily controlled by low-pressure suction. She was 
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Fig. 2—X-ray 
of duodenal loop 


revealing apparent enlargement 


given adequate intravenous therapy for seven days 


and then allowed a postgastrectomy diet, which 


she tolerated very satisfactorily. The temperature 


was normal by the 10th postoperative day, and the 
fistula closed the 


Was practically 


She 


pancreatic 


I4th postoperative day was discharged on 


Fig. 3.—Photograph of 


specimen at operating 


table 


Case et al 


SARCOMA OF DUODENUM 


with the wound well healed, on a 


Novy 19, 


regular diet, and without complaints. 


1957, 


Pathologic Report 
portion ¢ 


The specimen consisted of a 
stomach, duodenum, and 
The 


measured 7 em. and the duodenum 15 em 


resected pan 


creas, all continuity gastric antrum 


from the 
pylorus to the distal transected end 
Distal to the pylorus a large intraluminal tumor 


was palpable. There was no puckering of the 


serosa, or gross evidence of extension of tumor 


hevond the confines of the spec imeti 


On section, a large spherical, fungating tumor 
was observed in the duodenum immediately beyond 


the pylorus. It measured 8X83 cm. and was 


located on the medial aspect of the first and second 


portions of the duodenum. It was sessile, and there 


was -evidence of necrotic ulceration. There was 


no gross evidence of infiltration of the submucosa 
There was a cuff of normal mucosa proximal to 


the tumor, measuring &.5 em. and one distal to the 


) 


tumor, measuring 2.5 em 


There was no gross evidence of tumor infiltra 


- 
tion of the attached portion of pancreas 


Numerous lymph nodes were present about the 
specimen. 

Microscopt 
of the 


Pathology —Reticulum-cell sarcoma 
regional 


lymph node trom the superior border of the head 


duodenum with involvement of one 


of the pancreas (Figs. 7, 
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part ob pancreas 


Surgical specimen, including tumor, distal antrum, and 


Dissected surgical specimen 
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Fig 8.—Photomicro 


graph of  reticulum-cell 


sarcoma of duodenum: 


silver stain 


Comment 


In the study of gastrointestinal malig 
nancies, the small bowel, including the duo 
denum, has in the past been considered the 


silent area of the abdomen. This has been 


so because of the relative iafrequeney of 


lesions of this region and because of the 
lack of correlation of the clinical findings 
with careful roentgenologic studies. 

The of lymphomatous 
tumors are not sufficiently different from 


clinical features 
those of carcinoma to allow differentiation 
prior to histologic examination; however, 
an occasional case has been diagnosed pre- 
operatively by cytologic examination of the 
duodenal contents.* 

The 


with particular suspicion 


when a 


duodenum should be upon 


small- 
bowel lesion 
45% 


tine occur in the duodenum.® 


is being investigated, since 
of all carcinomas of the small intes- 
One should 
bear the diagnosis in mind in cases of ane- 
intestinal 


mia, duodenal- 


ulcer-like symptoms, for the symptoms of 


obstruction, and 


duodenal malignancy are frequently present 
over a relatively long period. Two of the 
al.’ 


and it 


lesions 
(1956) 


reported by Burgerman et 


resembled duodenal ulcer, 
was only after the microscopic examina- 
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Oh 


tions had been completed that the true iden 
the 


sarcomatous 


Was discovered. A 
of be 
vealed only by the microscopic examination. 


tity of lesions 


lesion can, course, re- 


Dixon associates,” who’ correlated 
symptoms produced by duodenal careimoma 
with morphologic characteristics of the le 
sion, divided these tumors into four main 
groups: (1) 


produce vomiting; (2) 


obstructing lesions, which 
ulcerating lesions, 
which bleed and produce melena with sec 
ondary anemia; (3) lesions that penetrate 
the pancreas and produce a gnawing pain, 
which is usually not relieved by food or 
alkali, and (4) lesions that encroach upon 
the ampulla of Vater and produce symp- 
toms suggestive of pancreatic carcinoma. 
Physical examination usually reveals noth- 
ing the The 
presence of a palpable mass denotes an 


abnormal in early states. 
advanced lesion. 

The tumors are also classified, according 
to their location, as supra-ampullary, peri- 
ampullary, and infra-ampullary. Approxi- 
mately 69 occur in the periampullary 
region, with jaundice as a predominating 
symptom, 

Roentgenographic examination is the best 
means of diagnosis; however, lesions are 
often overlooked because of the difficulty 
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in proper visualization of this area and 


failure of the roentgenologist to examine 
the distal portion of the duodenum care- 
fully unless the clinician suspects a lesion 
in this region, 

The case here reported was supra- 
ampullary lesion, and one which should 
have produced signs of intestinal obstrue- 
tion, It the of 
symptoms of both the duodenum and 


obstructive 
the 
bile duct, with the past history of ulcer 


Was absence 


disease, that made us think of a penetrating 
ulcer with abscess formation as a possible 
diagnosis, 

this 


of in 


case are the absence of vomiting and the 


Features particular interest 
history of a bleeding duodenal ulcer in 
1951. 

One of the more prominent symptoms 
of the supra-ampullary lesions is vomiting, 
due to early obstruction of the gastric out 
let. This patient did not vomit, probably 
because the entire duodenal loop Was quite 
freely movable, and attached in its entirety 
to the posterior abdominal wall by a mesen- 
tery. This allowed more distensibility of 
the loop than if it had been fixed in its 
usual retroperitoneal position. Then, again, 
the lack of i of sarcoma ts 


Stenosis In cases 


another reason for the absence of early 


signs of obstruction. 

Dixon and his associates ® attempted to 
show that benign duodenal uleer may un 
dergo malignant change; however, the high 
incidence of ulceration of the duodenal bulb 
and the extremely low incidence of neo- 
plasms of the bulb indicate that duodenal 
ulceration is rarely followed by neoplasm. 
Only 1 of 15 cases of duodenal carcinoma 


reported by Brenner and Brown * involved 


the bulb. 
There is general agreement that duo 
denal tumors are best treated by surgical 


excision. However, metastases are found 
in 66¢¢ of all patients,’ and the fixation of 
the tumor to surrounding vital structures 
which lie in. close proximity to the duo- 


denum may make removal unduly hazard- 


ous. Therefore the resectability raie of 
ca 


V/ 
duodenal malignancy has been low—about 
20% to 25%.' 
Panereaticoduodenal resection was the 


procedure elected because the pancreas was 
adherent to the medial aspect of the lesion 
at one point. The surrounding vital strue- 
tures were not involved. In spite of the 
fact that only one of the many lymph nodes 
removed was positive for malignancy, a 


long-term survival is not to be expected. 


Summary 
A case of primary reticulum-cell sarcoma 
of the duodenum treated by pancreatico 
duodenectomy is reported, 
The prognosis is guarded in spite of the 
radicahity of the surgical therapy. 


330 Park Ave. 


REFERENCES 
] Hambergver, {, S.. cited by lordan and 
others.” 
2. Brenner, R. L., and Brown, C. H.: Primary 


Carcinoma of the Duodenum: Report of 15 Cases. 
Gastroenterology 20:]89 198, 1955 


3. Kleinerman, |.; Ya 


rdumian, K., and Tamaki. 


Primary Carcinoma of the Duodenum, Ann 


Int. Med. 32:451-465, 1950 
4. Ochsner, S.. and Kleckner, M S. It 
Primary Malignant Neoplasms of the Duodenum 


Discussion Based on 17 Case Ss, witl 


\. M. A 


Emphasis or 


Radiologie Diagnosis, J 163 :413-417 
1957 
5. Burgerman, A 
Cain, J. Co: Prin 
I 


Duodenum, 


Bavvenst SS, \ H., 
ary Malignant Neoplasms of the 
the Vater 


Study of 31 Cases, Gastroenter 


and 


“xcluding Papilla of 
Clinicopathologic 
421-431, 
6. Dixon, C. | 
M., and 
the 
1946 

7. Ebert, R. FE 
QO. A.., 
the 
1953 

&. Goldgraber, M 


Cv tologi 


30 1956 
Lichtman, A. L.: 
Mc Donald, Malignant 


Sure Obst 


Weber, H 
Lesions of 
Duodenum, (avnec. & 8&3 283-93, 
Parkhurst, C. 
Osborne, M. P.: 


Duodenum, 


Melendy, 
Tumors of 
Obst. 97 


and Primary 


Surg. Grnec.. & 


135-139, 


B.; Rubin, C. F 


Diagnosis of 


, and Owens, 


Duodenal Sarcoma 


rphic Reticulosarcoma), Ann. Int. Med 
39 1316-1322, 1953 
9. Jordan, G. L., Jr, and De Bakey, M. E 
Malignant Neoplasms of the Duodenum Report 
5 Cases, Surgery 42-829 836, 1957, 
10. Eger, S. A.: Primary Malignant Disease of 
the Duodenum, Arch. Surg. 27-1087-1108 1933 
129 


| 
- 
4 


Scientific Exhibits 


Relationship of Exophthalmos to Disorders of the 
Thyroid 
WILLARD BARTLETT, M.D., St. Louis 


Analysis of Data on Proptosis (74 Patients) 

The average period of serial observations is 11 years, the shortest 2, and the 
longest 20. Changes of 1 mm. are disregarded in using the Luedde or other 
“ruler” types of exophthalmometers. 

1. During the uniform improvement in metabolic status and in appearance 
of the eves that occurred during preoperative treatment, increase of proptosis 
was found as often as decrease. 

2. Decrease occurred in only 106 of patients between preoperative measure- 
ments and those made during four months postoperatively. No correlation was 
found with the rapidity or quantity of metabolic improvement. 

3. Decrease in 16% and increase in 71% of patients occurred between the 
early period of. observation and the final. Patients less than 30 years of age 
were most apt to show improvement. 

4. Range of final measurements in 59 instances revealed bilateral proptosis 
of 18 mm. or less in 154 and of 20 mm. or less in 27%, 

5. In observations on 45 postoperative patients on constant therapeutic 
regimens, only 2 patients showed variations of as little as 1 mm. 

(a) Such abnormal increase or decrease appeared occasionally even in patients 
whose maintenance doses of thyroid seemed ideal. 

(bh) Inadequacy of thyroid dosage was accompanied by increase of proptosis, 
reversible by increasing the dose. 

(c) Excessive intake of thyroid was uniformly accompanied by decrease of 
proptosts. 

Clinical Summary 

Graves’ disease rarely appears outside the span of active gonadal function. 
With reversion to euthyroidism, slight increase of proptosis can usually be antici- 
pated, but it is masked by the decrease of the palpebral fissure and improvement 
in lid signs: Exophthalmometric observation should be followed in all patients 
for the detection of exaggeration of proptosis, a warning sign that hypothy 
roidism has already been induced, before it becomes clinically obvious «Case 
975A). Its correction must be vigorously undertaken, or malignant exophthalmos 
may ensue. This risk is present whenever hypothyroidism is induced by thiourea 
compounds, or 131) or thyroidectomy. The achievement and maintenance of 


euthyroidism, not hypothyroidism, obviate risk to the eyes. The text accompany- 


ing the photographs of patients with lesser cye problems indicates that this truth 
is not widely appreciated. 

Shown as a scientific exhibit of the Section on Surgery, General and Abdominal, at the 
106th Annual Meeting of the American Medical Association, New York, June 3-7, 1957 
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We continue to reject the dicta that the patient with considerable exophthalmos 
and mild hyperthyroidism should be treated “conservatively” (Case 1186) or 
that children (Case 1103) should be treated differently from adults. 

light patients with malignant exophthalmos have come under our care, all 


but one of whom (Case 1186) was in postoperative hypothyroidism. Only one, 


a chronic case, has required orbital decompre <sion ( 1930). The others have been 
acute or subacute cases and have responded well to adequate doses of thyroid, 
with one exception (Case 798), who benefited from corticotropin after the con 
dition became chronie, 


urt Theater Building, 634 North Grand [I 


H | ST ORICA LLY, Ruedemann (1) reported one patient and this suber 


carded 4patients with postoperative progressive éxopthalmos and emphasized the fact that hypo 
/stntrather than recurrent hyper thytord/stn) 1s the characteristic metabolic d/sturbance 
of eye signs ih carly cases by thyroid feeding wes reported This author attributed failure of /mprovement 
CAYONIC replacement of the acute edema of the orbital t/sswes by chronic lymphedema and — 

Hibresis described by Moore’ 20/, Thomas (24)and Naffziger(3/) and urged avadance of postoperative hy- 

pothyradism, Ruedemann, having made exophthalmometric measurements in /OO patients, desctib- 

widening of the palpebral fissure as independent of prop tosis and noted lid retraction as the 

sign first benefit ted by thyroidectomy. 
The basic facts and views then recorded were overshadowed by the Watndtic SUCCESS 
# orbital decampression which has probably been performed too often without an un- 
derstanding of the metabolic situation or of the existence ofan altemotive . 

REF: 1 RUEDEMANN, A.D, J AMA. 97: 1700,1931 
2 BARTLETT,WJr. JAMA 99: 646, 1932 


3 TRANS. WESTERN SURG. ASSN, 1934p 416. 


EXPERIMENTA! -exophthalmos from TSH.2. Diminished thyroid function and 3. intact 
in the mammal was first induced by Loeb and Friedman gonadal function facilitate appearance of the 
(1932), Marine ('32'33) and Friedqood(‘33) syndrome. Dobyns (53) achieved the chemical separation 


| Thestimulus to the orbital tissueswesshownto of EPS(exophthalmos- producing substance) from TSH 
be acomponent of the anterior pituitary secretion, and published(S4)evidence of its presence in the serumaf 


postulated by Friedqood('41) to differ chemically patients with severe erophthalmos His important work anaits 
confirmation 


— 


DATA are presented on 74 patients with Grave’ HEALY 
of the 250patients on whom we have recorded exophthalmomeler 
SINCE 1936. 
These further substantiate the correctness of the views of Ruedemann and the author 
which have already been confirmed by the published data of Grace and Weeks, Soley and Dobyns. 
The other authors alluded to have used the in the presence of a symmetry of the orbital rims,have 
Merte/ instrument whose deficiencies Comper been described in 2 recent article on exophthalmemetry 
with the types/ Luedde Lrews/) especially byA Drews (Trans Am Oph $0¢ , (9§6, pp. 37-2) 
Qe appears (Tables I IV) that protosts is more pt to increase in female patients operated on after 40 
years ofage An exhaustive tt (2) bO of the females reveals Uthat have 
ceased menstriation at 47 yess, aps tre remaining ?2/ still menstriate at 19 
If thoseyet menstruating stop 2s have the patients, the group Of as d 
whore wi// have continued fo amuch hiter than Jo women of different Constitution OW 
This would be significant as the 


DATA from the records of i6 men are included while they have caused more concern than 
have the women they have shown jess cooperation im the effort to obtain ideal results 


CWe beheve that children be operated on ans just ds adults Theyrequire, post 
operatively only the same annual opser vation of need thyroid substance We do not refrain 
from operat ing on pat vents with pronounced exopthalmos but we follow increasingly the practice ofadding 


some thyroid substance to the preparatory reqimen Patients with severe, progressive exophthalmos post operatnety 
require large doses of thyroid fora therspeut 


y 
ine 
‘ 
3 
we 
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Af te r 19 36, with the use of the exophthalmometer. it soon became evidemt(456) that 

L Variations /n proptos/s each patient are nich larger than those in normal persons; 

2 Postoperatively, slight incredse proptosis the rule regardless of cosmetic /m- 
provement and restoration of norina/ metabolic status; (the following were in confirmation 
of Ruedemann of whose publication | was then unaware) 


3 Visua/ ‘pressions of degree and change of proptosis are unrehable, 


4 Chermasis and mniscle imbalance are of even more importance than proptosis and 
indicate the need for prompt thyroid therapy 


Author's References: 4 W Bartlett, jr, 7rans Western Surg Assn, /940,p 4/6 
5. Trans Am. Goiter Ass'n, /94/ pl4s 
’ Am J Surg, (rewserres }, 56, 261-277, 
Gn the years past before Wark) outstanding 
this revival! of Clit 1ca/ CONCErN 
with the problem af exophthai/mos was shown  proptosis in 3weeks after thyroidectomy ; in- 
by Haines, Lahey, Jackson, Friedgood and crease of more |.25mm occured in 65 percent 
others who stimulated fruitfu/ research In 10 thyroid patients, decrease in proptosis 
Subseguent reporho particular interest are followed institution of thyroid feeding. He correl- 
summarized ated quantitative fall in base! metabolism to amount 
Grace and Weeks@i), average ,.optosis of 2imm of increase of preptesis 
before and after thyroectomy inS0patients Soley (40, 
at an average period of ||months post operatively 
 proptosr, had increased 15mm or more; he re-empha- 
sized the lack of correlation bet ween disappearance 


of stare and change in protosis. Dobyns (45): in 
only 30f 9Bpatients was there a decrease of 


975A Agey, Toxic 4weeks before treatment 


ter /Idays on Dropy! todine. BMR +15 
yes (22, suffusion of conjunctiva, slight 
lid edema, cornea covered when asleep. 
Thyroidectomy |3days later, eyes 38% On 8th posto 
day, eyes 33 ad thyroid started. 
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Postop. 5Weeks. 
Lyes  eversion of conjunctiva, 
edema /ids. BMR2/. Thyroid increased’ 03944 


After 7weeks, BMR-13, Optic n.edema; vision 
{24/38 . In 8 weeks, eyes{3z, orbital de compress- 
ion planned. Thyroid increased to 4qr/d. 


weeks. 


Eyesi3xis.and all signs improving after 
days on4.gr/d. Decompression cancelled. 

BMR-6. Visual fields normal 

Steady improvement there after, but 

BMR-19 after IOweeks, eyes(23, Fields 

normal, slight disc edema . Thyroid in- 

creased to 


A. ARCHIVES OF SURGER) 


Postop 4Amonths. 


19X12 


20x12. 8MR-/6, cholesterol 180 


scharged on S9r thyroid dail ly. 


/ostop. Byears. Age 39 


Thyrord has been gradually decreased 
e/sewhere and stopped Jmonths pre- 
viously. Chilly and draggy" Eyes 
Lids and muscles normal: PBI 3.7, 
Cholesterol 23/. Thyroid started. 
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EXOPHTHALMOS AND) THY ROLD DISORDERS 


595, Age 48. Fostop /7years 


Lrophthalmos only after second thyroidectomy. Smal! dose 
of thyroid briefly tn past. Clinically hypothyroid 

Eyes Wid-lag O.D.no muscle imbalance. Has occasion. 
a/ diplopia and lacrymation. 


1297 Age 53, Postop4years. Pituitary obesity 
Eyes 28x10-13, /evator spasm, decreasing edema and /acrymation, 


more comfortable than recently. No imbalance . On thyroid 
9qr/d for /3days! pulse 


Bartlett 
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Onset pereyatiom.« after menopause at 46 ) Hugely obese for 
years. Preop, Eyes 29x17, On day postop, and 2qr/4.started. 
Onretum Sweeks ago, still getting only 2q74,PB1 5.4,cholesterol 
287. Eyes 30xi0-16.chemosis, lacrymation, levator spasm. 

An increase to 5qr/g was recommended then. 


969 Age 43 postop Byears On Inadequate thyrad 
dose. cholesterol 270. /n- 
creased thyroid recommended. 


On [Oth postop day, eyes 33x,0.and thyroid 2qr/d started; increased on 
49th day to 3qr/d,eyes being then 30y%m. Dose reduced elsewhere 


to 2qr/d one year postop, and to lqr/d a year ago. 


— 
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LXOPHTHALMOS AND THYROID DISORDERS 


1186 Age 3/ hyperthyroidism persistant for 2years 
after Inadguate Kal elsewhere and orbital decompress- 
lon post treatment. Photograph made /wetk préop 

Lyes mild inyection and lacrymation, occasional 
Wiplopia, L/ds do not cover cornea. Muscle imbalance. 


Treated for 3months with Tapazole and iodine ,eyes increasing 
from(untreated) Thyroid 0.5qr/d added for |week and increased 
to 2qr/4 on 5% postop day. On day 304.On 
26% day, eyes unchanged; thyroid increased to 3 qr/d. Reports himself 
feeling excellent 8months later. 


Bartlett 


2 
25 


198 Age 4, Postoperative4 years 
Lyes edema lids, injection cornea and 
conjunctiva, bLheb, muscle 

unbalance, Cholestero/ 288. Chinitally hypo. 


Patient received no thyroid postop until Smonths 
previous fo return when listlessness edema lower 
lids and protrusion L eye appeared. Le{t levator 
spasm .On 3 for 3months. Increased to 5qr/4. 


5months later 

Lyes33x20 Varseble course of proptosis which 
hasbeen down to 3}. Much Jess edema and no 
muscle iinbelance. Discs and fields remain 


normal. Cholestero! 266 Thyroid increased 
fo 
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AND THYROID DISORDERS 


Postop. lyears 


byes bilateral /10 levator $pa5in, 
sle im balsnce(0s.). No edema. Costnetic 
/mprovenent profound. 

Was hospitalized by her physician 6months 
ago and qiven ATCH drip with dramatic 
benefit. No recent thyroid.Started on 2qrg. 


Age 47 


Eyes 23/3 Left lid /aq lacrymation onlyat night 
levator spasm. Taking thyrold Hot flashes 
recent weeks. 


Arterial hypertension. Had coronary infarct Zyears 
ago after disc. thyroid briefly. No metatolic data 
available but feels qood. 


Bartlett 
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| |O3, Age 6. Exophthalmos /year: 


Postop. 5 days. Weighs 58/bs. 
Eyes slight lid-lag only. Thyroid started 


Untreated,eyes were '8%!2. Prepared with iodineonly 


Fostop 4.months, Euthyroid 
fyes 20x12, 70 eye signs. 


Continue /gr fa. 
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kXOPHTHALMOS AND THYROID DISORDERS 


Postop 3years,age 9 Futhyroid 


Weighs 78/bs., Eyes no eye signs. 
Continue lgrfd. 


lostop Dyears.Age //, weighs 1/8, helght 
fyeszox3. Probably Euthyroid. 

Dose increased to |.5qr/d 2months ago. Has always 
been excellent student . Breasts beqan to develop at 
10. Reduction diet prescribed, child being a"biq eater" fs 
maturing normally, strong and active. 


Bartlett 
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Age 34 hyperthyroid /year. 
Lyeszoxi2,//d /ag and edemea, Treatment 
started, fapazole and iodine. yroidectomy 
” Sweeks /ater, eyes unchanged. 
Thyroid 2qr/d started on 9th postop day. 
nee nd day, eyeszoxia,no ede persisting 
aq. 


Postop.37days 
Eyes 22%!) no /id-lag nor edema 
Continue 29rfd. 

3yrs. postop. was thought to be getting excess- 
ive dose and reduced to Iqr/d . In following 
year BMR fell from +12to-/6 with eyes 34x10 
Dose then increased to |.5qr/d. 
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LNOPHTHALMOS AND THYROID DISORDERS 


Fostop byears, Euthyroid on 1.5gr/d. 


1-13(2 lavator spasm) no edema 


Feels excellent except occasional hot flashes. 
Age 40. 
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Hypophysectomy in Man 


OLOF H. PEARSON, M.D.; BRONSON S. RAY, M.D.; MORTIMER B. LIPSETT, M.D.; HENRY HOOD, M.D., 


and ERNEST GREENBERG, M.D., New York 


I. Technique of Hypophysectomy 


Frontat 
sinus 


Pituitary \ 
gland 


Sphenoidal 
sinus 


Location of incisions 


scalp and (B) in the 


From the Sloen-Kettering Institute for Crnee 
Memorial Center for Cancer and Allied 
Hospital, Memorial 


Research 


Diseases; the James Ewing 


Center and the New York Hospital-Cornell Medi- - 


cal Center. 

Shown as a scientific exhibit of the Section on 
Experimental Medicine and Therapeutics at the 
106th Annual Meeting of the American Medical 
Association, New York, June 3-7, 1957. 

These studies were supported in part by grants 
National Institute, National In- 
Health, Public Health 


Cancer 


from the 


stitutes of Service ; 
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Sagittal diagram of hypophysectomy 


the U. S. Atomic 


American Cancer Societs 


nergy Commission, and the 
for hypophysectomy was 
Memorial 
Other 


Referral of patients 


Service, Center: 


Chief 


Breast 
M.D., 


who collaborated in 
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colleagues 
studies are Drs. C. P 
Randall, Frank Adair, Rulon 


West, M. C. Li John Pp 
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TOM) 


/ 
ural flap 


Tempers 


) Exposure of the dura after re 


bone plate; 


(a) the 


trephined “bone 


button,” and (8) incision of the dura and exposure 


the tfalx 


Fig. 3 
physeal 


to 


fos 
destroy 
gland 


operat ions 


Pla 


any 


cement of rubber sponge in) hypo 
and irrigation with Zenker’s fluid 
remaining fragments of pituitary 


1% 


\ppearance after operation 


Phirty-day mortality: 10 deaths in 147 


Fig. 4.—Steps after opening the dura and 
lrawing cerebrospinal fluid: (21) retraction ot 
right frontal lobe and division of right olfactory 
nerve; (B) severance of pituitary stalk; (C) 
posure ot diaphragma (])) enlargement 
of opening in diaphragma sellae and placement ot 
‘otton pledget beneath chiasma; (/:) removal 
pituttary gland, and (/°) exposure of hypophyseal 


fossa 


wit 


ot eX 


sellae 


ot 


Bone fragment 


Getfoam 
\ replaced 


Bone 
shavings 


Bone 
replaced 


Fig. 6.—(A) 


-ement 


(B) 


Accurate closure of dura and 
bone fragments and 


ot 


suture 
fascia. 


temporal 
Morbidity with significant residuals: 6 
4, 


cases in 147 operations 


pophysectomy results in a normal patient. 
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Proper hormonal replacement after hy- 


II. Management of the Patient During 
and After Surgery 


Therapy: Cortisone, 12.5 mg. t. 1. d. 
roid U.S. P. 180 mg. daily. 
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Surgery 


1. High doses of cortisone are needed to 
meet the stress of surgery. 

2. Diabetes insipidus can develop rapid- 
output is checked 
When output is excessive ( > 150 


ly; therefore, urine 
hourly. 
ce. per hour), give vasopitressin tannate, 3 


four days. 


units Duration of action, one to 


Figure 9 


Maintenance Therapy 


Cortisone: 37.5 to 50 mg. daily in di- 
\ ided doses. 

Thyroid U.S. P.: 120 to 180 mg. daily. 

If diabetes insipidus occurs, give pos- 
terior pituitary U.S. P. powder by nasal 
insufflation, 20 to 40 mg. daily, or vaso- 
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COVEN COSES 


Live 


pitressin tannate, 2 to 5 units I. M., every 
two to four days. 

Caution: The hypophysectomized patient 
needs cortisone for survival. HIness or any 
necessitates increasing the 


severe stress 


dosage of cortisone, 


III. Hypophysectomy-Induced 
Regression of Metastatic 
Breast Cancer 


Figs. 10-11 


metastases 


12-13. 


metastases, 


Regression of 


Regression ¢ 


pericardial 
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HY POPHYSECTOMY IN ALAN 


Nevression | 


MR 44 2 17605966 CA BREAST 
SECTOMY 
CORTISONE ACETATE 


URINARY CiUM 


CALCIUM 
12 


BODANSKY UNITS/IOOCC = ALKALINE PHOSPHATASE 


Bi 
3 


3 DAY PERIODS 


Fig. 16.—Caletum changes after hyp 


17-20.—Regression of inoperable breast lesions 


ivsectomy. 


casionally); lung; lymph nodes: pericar 
Metastases to nearly every organ site diums peritoneum; pleura; retina; skin; 
have been observed to regress among this — spinal metastases, with cord or cauda-equina 


group of patients: bone; breast; liver (oc- compression. 


Pearson et al 147 
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IV. Results of Hypophysectomy in 
Metastatic Breast Cancer 


With hypophysectomy, 50% to 60% of 
women of all ages obtained objective im- 
provement, 


Effect of Previous Endocrine Status 


Per Cent 
Patients Remissions Remissions 
\. No previous ablative treatment 
Premenopausal 8 
Spontaneous menopause 
Induced menopause 
Post-therapeutic castration 
Castration remission 4 
Castration failure 6 
Castration unevaluated 12 6 
Postcastration and adrenalectomy 17 6 


Duration of Hypophysectomy Remissions 
Median: 8+ months Mean: 10+ months 
Range of Remissions to Date: 2 to 30 months 


Of 53 patients, 19 are still in remission, for & 
to 25 months. 


Survival Posthypophysectomy 
Mean Range Living 
Remissions (53 patients) 13+ mo 3-33+ mo. 30 patients 
No response (47 patients) 5 mo. 1-14 mo 2 patients 
Rehabilitation 


Of 53 patients in remission, 43 were able to 
resume normal activities. 


V. Endocrinology of Breast Cancer 
Reasons for Hypophysectomy 
Suppression of estrogen secretion from 
ovaries and accessory Ovarian tissue 


Suppression of estrogen secretion from 


adrenals and accessory adrenal tissue 


limination of pituitary growth hormone 
and_ prolactin 


Figure 21 
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HYPOPHYSECTOMY IN MAN 


Stimulation of Breast Cancer Growth by 
Estrogens and and Growth Hormone 


ETHINYL ESTRADIOL 


MG PER DAY 


22-23.—An increase in urine 
calcium signifies increased breakdown 
of bone and thus increased growth of 
tumor 


SERUM 
CALCIUM 


fo 4 
POST - HYPOPHYSEC TOMY 
BREAST CANCER 


URINE CALCIUM 


SYMPTOMS 


VI. Physiological Effects of 
Hypophysectomy 
Adrenal Function in Absence of 
Corticotropin (ACTH) 


FNS4 8 
CTOMIZED 


HYPOPHYSE 


MG/24HR 


24 Hydrocortis« me secretion 


stops. 


Clinical correlation: Adrenal crisis de- 


— 


velops. 


CORTICOSTEROIDS 


170” 


Pearson et al 


a), 
POST-OOPHORECTOMY 
MG/244R 
600 
CALCIUM : 
MGNOOCC 
\4 
12+ i 
3 9 2 is 24 27 30 30 38 * 
GROWTH HORMONE = 
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im 392 
OOPHORECTOMY 
HYPOPHYSECTOMY 


(ACTH 


25.--Adrenal androgen secretion stops 


17 KETO-STEROIDS 


Clinical. correlation: Growth of axillary and 


> 


pubic hair diminished 


MGM/24HR 


— 


3 7 8 


MG@ 33 
* OOPHOREC TOMY 
HYPOPHYSECTOMY 


[ CONTROL __| ACTH 100 MG IM DAILY 


MICROGRAMS 
PER 24HR 
5 


ESTRIOL 
Fig. 26—Adrenal estrogen secre 
tion stops 4 


Clinical correlation: None apparent 


LOW SALT DIET 


— 


Fig. 2 Aldosterone secretion not at 
fected 


Clinical correlation: normal adjustment 


to low-salt diet. 


MEO/24nHR 


Gonadal Function in Absence of Gonadotropins 


Urinary gonadotropins disappear Estrogen and Clinical correlation: Menses stop; menopausal 
srogesterone secretion sup pressed symptoms may occur, but usually minimal. 
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Cornitied 


Antidiuretic Hormone Produced and Secreted 
by Hypothalamus-Pars Nervosa System 


SUPRAOPTIC NUCLEUS 


OPTIC CHIASM MAMMILLARY BODY 


4 30) Interruption of the hype 
tl al; pars nervosa sVstem leads le 

HIGH STALK SECTION 
ihetes insipidus. The higher the stalk 


section, the severer the diabetes insipidus 


Ow STALK SECTION 


NF UNDIBULUM 


ANT. PITUITARY POST. PITUITARY 


MILLIOSMOLS PER LITER 


NORMAL 
wor 


hormone 


} INSPIOUS 
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Thyroid Function 


SERUM PROTEIN BOUND /ODINE VALUES 
BEFORE AND AFTER HYPOPHYSECTOMY 
(23 SUBJECTS) 


CC. 


THYROID 1 UPTAKE VALUES BEFORE AND 
AFTER HYPOPHYSECTOMY (28 SUBJECTS) 


Before 
BAfter 


Fig. 33.—Clinical hypothyroidism 


usually «le 
velops two to six months 


Fig. 32 hormone 


pressed, 


Thyroid secretion sup 


Indications for Hypophysectomy 


1. Metastatic breast cancer. 
2. Acromegaly 


unresponsive to X-ray 


therapy 


3. Other pituitary tumors. 


4. Diabetes 


plications (7). 


mellitus with vascular com 
5. Metastatic prostate cancer (7 


410 East 68th St. (21). 
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COLOSTOMY APPLIANCES 
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HOW MUCH Do You NEED? 
* ip HOW TO PREPARE FOR SLEEP 
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for rest and relaxation 
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or old WRITE TO: 
BUREAU OF HEALTH EDUCATION 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN - CHICAGO 10 
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for dependable, 


Demerol 
predictable response... 


a dosage form 


for every type 
of 
pain 


FOR PARENTERAL USE 


5% solution (50 mg. per cc.) 
Ampuls of 0.5 cc. (pediatric) 
Ampuls of 1 ce. 

Ampuls of 1.5 ce. 
Ampuls of 2 ce. 
Vials of 30 cc. 


10% solution (100 mg. per cc.) 
Ampuls of 1 ce. 
Vials of 20 ce. 
Disposable syringes of 1 cc. 


Demerol with Scopolamine (50 mg. 
Demerol HCI and 1/300 grai 
scopolamine HBr per cc.) 

Ampuls of 2 ce. 
Vials of 30 ce. 


Demerol with Atropine (50 mg. Demer 
HCI and 1/300 grain atropine 
sulfate per cc.) 

Ampuls of 2 cc. 


FOR ORAL USE 
Tablets of 50 mg. 


Tablets of 100 mg. 


Elixir, nonalcoholic 
(50 mg. per 5 cc. teaspoon) 
pleasant banana flavor — especially usef 
for children 


Powder, vials of 15 Gm. 


A.P.C. with Demerol tablets, scored table 
containing 200 mg. (3 grains) aspirin, 
150 mg. (212 grains) phenacetin, 

30 mg. (2 grain) caffeine, 30 mg. 


Demerol (brand of meperidine), 
trademark reg. U.S. Pat. Gi 
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